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ABSTRACT
Considerable research has been completed showing that environmental exposures can have
significant effects on people’s health, especially in terms of autoimmune conditions, cancers,
and neurological and psychological conditions. Health effects are possible at exposure levels far
below those generally considered safe by orthodox health authorities. A prime example is
multiple chemical sensitivity (MCS), where sufferers themselves have made clear, short-term
associations between health effects and low-level environmental exposures. The condition of
MCS is not clearly definable and significantly overlaps with other, largely unrecognised health
conditions including fibromyalgia (FMS), chronic fatigue syndrome (CFS), electro
hypersensitivity syndrome (EHS) and chronic inflammatory response syndrome (CIRS). The
orthodox medical diagnostic process is implicated in the production of ignorance on such
health conditions.
Despite the large amount of research showing health effects from low level environmental
exposures, there remains much “undone science” in the field - research that could be done but
isn’t. The reasons for undone science and the consequent societal ignorance are generally due
to society’s ingrained desire for technological improvements. Industry, responsible for
technological developments the use of chemical products or radiation devices, is not interested
in possible health effects, so expensive scientific research into them is left undone. When
subsequent research or firsthand experiences of health effects start to be realised there is
ample evidence that the industries responsible for environmental exposures then become
active in generating ignorance. Due to close ties with industry, medical and health systems
become complicit in industry’s strategy, and knowledge is manipulated by the industry funding
of scientific studies, which then influences the conclusions of the research. The support of
industry products by institutions, including regulatory agencies, due to conflicts of interest also
contributes to knowledge manipulation. Common industry strategies of generating ignorance
also include using doubt, blame, power, industry shills, astroturfing, smear campaigns, media
manipulation and fact checking services.
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Future generations of children who inherit contaminants from their conception will be most
affected by the gross neglect of their effect on health. The carry-through of health effects and
their magnification in subsequent generations is a tragedy in the making.
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Chapter 1
Introduction
BACKGROUND

We were a typical young Australian family. There was no reason to question our modern-day
lifestyle and the society in which we lived. When my wife and I encountered many health
problems in two of our five young sons, we relied on, and believed in, our medical system to
assist us in getting them well.
Early on when we faced these health problems, our paediatrician asked us if we had a water
purifier. Within a matter of weeks of installing one, we noticed definite improvements in our
boys’ health, such as our third son no longer needing asthma medication. But later we
encountered severe health problems facing him and another one of our boys. The two children
were admitted to the Children’s Hospital many times to try to get to the bottom of the
situation.
Following the boys’ temporary improvements after the water purifier was installed, Ann, my
wife, heard through the media about blood testing for pesticides and heavy metals in the US.
Since we had not pieced together the puzzle of our sons’ health problems and the Children’s
Hospital was not coming up with anything, we decided to get a sample from one of our sons
tested. I had been sceptical of pesticides and heavy metals causing health problems: I had a
farming background and pesticides were generally regarded as safe, otherwise why would they
be used? Our approach was more in the spirit of leaving no stone unturned.
To our surprise, the blood test results came back indicating significant levels of pesticides,
solvents and heavy metals. Receiving these results just before one of our son’s was admitted to
the Children’s Hospital in Sydney, we asked staff whether such residues could have anything to
do with their problems. We were amazed with the hospital’s reaction: the head toxicologist
visited my wife, and simply told her she should not push such a topic any further. Ann was

10

staying in at the hospital with our son, and after that, the staff’s treatment seemed to change.
This eventually culminated in our paediatrician informing Ann that he had received a report
from the hospital doctors saying that she was fictitiously reporting health problems for our
sons1.
It was amazing to find that we were being accused of inventing our two sons’ poor health. After
a few days of trying to come to terms with it, basically “in shock”, we decided to take matters
into our own hands after our medical system had let us down so badly. Following the distinct
health improvements after installing a water purifier, and in light of the blood test results, we
basically decided to research the chemicals found in our son who had the blood test. Basically,
where did the chemicals come from and could they explain his symptoms?
While we went on this path, our two sons continued to have severe health problems at
different times. One son, at 4 years of age, consistently had bloodied stools. This was very
concerning. After a colonoscopy in the Children’s hospital, the main diagnosis was that he was
self-mutilating. This was unbelievable to us: how could a 4-year-old child be self-mutilating?
We were astounded by the attitude of the hospital doctors. Was this more along the lines of
their last report that Ann was making all this up? It was interesting that the three bloodied
stool samples taken while our son was at the hospital had simply been lost. They had been
noted by the registrar in his medical records but the samples mysteriously disappeared, and
pathology had no records of them either.
This was our last-ever visit to the Children’s Hospital. We knew we were on our own, that we
could not return and keep receiving such accusations and handling.
We had started with full faith in the medical system, with no reason to question it. We had
simply wanted our sons’ health looked after. How could we be accused of making up their
health problems? The drive to the Children’s Hospital (from Coffs Harbour to Sydney) took us
about 8 hours in those days. It was no fun for any family member. Then there was the painful

Years later, we discovered this was how the hospital initiated the diagnosis of Munchausen by
Proxy which we found from talking with others who had seen it first-hand. It was used by the
medical system to basically silence parents, usually mothers, who questioned doctors on their
diagnoses or treatment. It could potentially destroy families with Community Services then
able to remove the children and the parents left to mount legal cases to clear their name and
get the children back.
1
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situation for us as parents, in seeing our sons suffer from their symptoms. How could we have
“enjoyed” what we’d been through by making up our children’s problems?
A long hard journey of discoveries about our modern environment started. We had concluded
that the medical system could not help us. We were lucky to have a supportive paediatrician,
however. A few years down the track we discovered we were not alone in our problems. There
were many other parents with similar stories and treatment by our medical “authorities”.
As we modified our family’s environment and converted to certified organic food,
improvements occurred. We achieved good health in all our sons. The two boys who had been
hospitalised remained chemically sensitive and always had to be conscious of exposures when
away from home.
After finding the boys’ health consistently improved as we made modifications around
environmental exposure, we decided to move to an area away from any agricultural pesticide
vapour drift. The new house was double brick, and all carpets and insulation were removed, a
separate garage, electrical wiring modified, etc. It also involved moving to an area with good air
movements, about 1 km from the sea, and away from the agricultural areas of Coffs Harbour,
especially the bananas. The boys’ health improved tremendously.
When our sensitive children started school, however, their health again plummeted and Ann
became active in the P&C association to ensure a nontoxic school environment. Ann attended
various meetings, further afield than the actual school, to make changes in schools’ general
chemical usage, such as cleaning products. She eventually talked at conferences and became
more prominent. The local media noticed us and our sons’ chemical sensitivities and covered
our situation. Following the newspaper articles that came out, we discovered many other
families that had a similar story: they contacted us.
We had solved many of our children’s health problems ourselves, simply by implementing
environmental modifications. In the process, we discovered we were certainly not alone in this
process and we started to gain an education in what was really happening in our society2.

2

Subsequent chapters cite references for the topics introduced here.
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With my engineering/science background and the fact that I’m a working engineer, I am used
to trying to investigate and solve problems so that systems will eventually work. If they don’t
work, we have to keep trying. (That’s not to say that engineers are always doing the right thing,
or are free from bias.) In dealing with health authorities, whilst they gave an impression of their
approaches being science-based, I felt they adhered to their belief systems even when their
interventions didn’t work. It was a world of paradigms, undone science (areas where there
were insufficient scientific studies), professional arrogance, politics and the influence of the
huge chemical and pharmaceutical industries. I could see that it was the innocent families who
felt the effect of such attitudes and corruption, and today the situation seems worse than it
was for us all those years ago.
It must be acknowledged that if there were an emergency situation I would have full faith in
orthodox medical practitioners and their system to save me. The problem seems to occur when
such professionals feel they are the ultimate authority on all health issues, especially chronic
health conditions. They practise what they have been taught and have spent a significant part
of their life learning, to the best of their ability. These practitioners usually have full faith in the
pharmaceutically based medical system they work in. Whilst their belief is that the medical
system is based on a sound scientific foundation, it is clear - when anyone takes the time to sit
back, to see the big picture and study a full range of scientific viewpoints - that our medical
system is quite the opposite of “scientific” in many areas. The average practitioner, however, is
always too busy and they may be influenced by the big pharma approach or peer pressure to
never deviate from their paradigm. It also must be realised that the doctors are caught within a
rigid system that demands standardised diagnostic approaches and treatment protocols. To
date the Australian Health Practitioner Regulation Agency (AHPRA), has been ruthless on
practitioners who deviate from established protocols. We have experience with doctors
privately admitting their predicament. It also remains clear however that many doctors are
rigidly within such paradigms and actively stand by and defend them.
A similar situation exists with regulatory authorities. Neoliberal approaches influence
governments to cut costs, serve industry, support self-regulation and demand cost recovery.
This results in regulatory capture where government departments see industry as their clients
and lose sight of the fact that their main function is to protect the silent public. In Australia I
have continually seen consultative committees with one or no members of the public, and
13

where government representatives are outnumbered by industry representatives: this has now
become the accepted committee composition. If concerned members of the public start
objecting, they are dismissed one by one for being too radical or uneducated. The closeness
between regulatory departments and industry also has revolving doors in respect to
employment.
The whole situation was very frustrating when we saw our children being affected and we tried
to ask simple questions, with our original full faith in “the system”. To be treated so dreadfully,
as if we were the problem came quite hard to us. It seemed to us that the scientists and
medical staff within such systems are simply ruled by the system itself. I’m sure that most
practitioners have never thought to question the system they are part of.
Our hard-slog learning process, where our kids had been the guinea pigs, had taken us a long
way toward realising how paradigmatic our medical system and society had become. In
addition to the medical doctors and nurses we tried to deal with, it could also be seen in our
friends and extended family. Because we started to get consumed by what we were finding and
how we were modifying our family environment - real life struggles - it was hard to talk to our
friends about the weather when they had full faith in the orthodox medical system. As a result,
we dropped-out of our local social circles. The extended family/friends thought we had become
hippies and regarded our problems as just restricted to our family. Through our hard-won
experiences, we saw that many of the health problems occurring in our extended family and
friends could be explained by environmental factors. Although we tried talking about such
situations, it was clear that we were now outside the paradigm. It was difficult, but we
gradually learnt to say nothing about what we thought on significant matters, just to avoid
social isolation.
Now that the children have grown up and are leading regular lives, although remaining
continually-aware of environmental influences on their health, it has come time to
systematically investigate the science and causes of our seemingly out-of-touch medical
system. Hence this thesis.

THE ISSUES
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Modern economies are dependent on commodification. A high standard of living is achieved
through commodities such as houses, properties, cars, highways, salaries, luxury items, schools,
energy, etc. There is, however, a consequence of these commodities that are considered
important. In this paradigm, aspects that cannot be measured or sold such as, clean water, air
and safe food are considered to have no value. The environment consequently becomes filled
with substances produced in extracting, making, using, burning or discarding the many
marvellous products on which society now depends. It is pertinent to find many observations
noting that when a country develops an industrial economy, an epidemiological shift from
infectious to degenerative diseases occurs. Commodification and industrialisation contribute to
the sacrifice of a healthy environment. Generally, as seen in this thesis, the increase in chronic
diseases can be linked to the lack of a healthy environment. Instead of being a health issue,
pollution is regarded as something that affects our “external” environment only, not public
health. “As a society we need to regain a focus on pollution as a threat to human health,”
stated the UK chief medical officer (Davies 2017p4).3
Many examples in this thesis show that the government will almost always side with industry
viewpoints and statements in matters around chemical poisoning and its regulation. This is
generally substantiated by seeing these problems as the price of economic progress.
Furthermore, that each issue considered on its own is insignificant. These government attitudes
and its inaction on these issues contribute to the increasing burden of health problems and
premature deaths in our society. The increase in healthcare costs in turn undermines economic
growth and demands tax increases to pay for it. The medical system’s ignorance of the
mounting evidence of environmental influences on health does not help the situation: they
remain firmly in the grip of the pharmaceutical industry’s approach, sometimes using quite
toxic chemicals to simply treat the symptoms.
Certain comments in a recent United Nations report are pertinent: “Urgent action needed to
tackle chemical pollution as global production is set to double by 2030.” The report goes on:

3

References are given at the end of each chapter. The citation system used in this thesis will list the
surname of the first author only, then the year published, and where the text is quoted it will include
the page number as in the above citation (p4).
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The benefits of action to minimize adverse impacts have been estimated in the high
tens of billions of United States dollars annually. The World Health Organization
estimated the burden of disease from selected chemicals at 1.6 million lives in 2016
(this is likely to be an underestimate). (UNEP 2019pvi)
Yet industrialised products, such as those produced by the chemical industry, continue to
increase in volume worldwide.
The size of the global chemical industry exceeded United States dollars 5 trillion in 2017.
It is projected to double by 2030. Consumption and production are rapidly increasing in
emerging economies. (UNEP 2019p3).
The traditional attitude to chemical applications, spills and accidents is that they are diluted,
absorbed and broken down by the soil, atmosphere and oceans. But the earth’s environment is
not a limitless sink for such pollution. Our finite planet has now gone past saturation point and
background pollutant levels are now detectable and increasing. The most well-known
pollutants are the increasing concentrations of greenhouse gases, however they are only the
tip of the iceberg. More than 250 billion tonnes of fossil fuels, carbon, topsoil, hazardous
wastes, minerals, material and mineral wastes enter the environment each year. There is now
no part of the earth where toxic chemical residues are not found. There are polychlorinated
biphenyls (PCBs) in animals 10,000 metres deep in ocean sediment; the fresh snow at the peak
of Mt Everest is now too polluted to drink; organochlorine pesticides have been detected in the
Himalayan glaciers; and various toxic residues are found from remote Pacific atolls to the Arctic
and the Antarctic.
As a result of environmental pollution, toxic chemicals are routinely found in birds, fish, whales,
squid, etc. The animals and plants we eat also have these background toxin levels, biomagnified
in the animal groups higher up the food chain. But there are many variants of environmental
pollution, not only in molecular form. There are increasing amounts of non-ionising radiation,
from wi-fi through to the new 5G and 6G systems, and further increases from the intended grid
of 10,000 plus satellites: this is happening virtually in one generation, when human evolution of
millions of years has never encountered such exposures before. Background levels of ionising
radiation have also been increasing; this is produced even by coal-fired power stations, without
considering the various nuclear disasters at nuclear facilities and their long-lived radioactive
16

wastes. Due to the breakdown of plastics and particulates from internal combustion engines
and other sources, the resultant nanoparticles are inhaled and consumed by humans. Such
nanoparticles are small enough to enter human blood streams and become deposited in
various organs.
There are, as well, a variety of toxins which have been intentionally added to our food. The
agricultural paradigm of increasing yields without any concern for food quality (in respect to
vitamins and minerals) can see a variety of chemical residues and genetically modified (GM)
products present in food. Further, the increased consumption of processed foods sees the
extensive use of chemical additives such as food glues, emulsifiers, preservatives, colourings,
flavourings and bulking agents.
In the home, most products are synthetic, e.g., paint, carpets, furniture, laminates, particle
board products, window blinds, non-stick and aluminium cookware, etc. Even the bedding we
sleep in is synthetic: mattresses (especially fire resistant treated), pillows, etc. Our clothing now
has a high synthetic content as well as coatings for non-creasing or water resistant properties.
Cleaning products, such as detergents, anti-bacterial wipes and deodorisers, can be quite toxic.
Such products are rarely stable, with plasticisers, solvents and other breakdown products
entering the air we breathe, the food we eat, and our skin that it comes into contact with. The
public’s ignorance on this subject is consistently illustrated in the use of direct chemical
exposures for pleasure, such as smoking, spraying houses with pesticides, use of toxic
cosmetics, continuous use of wi-fi, anti-bacterial cleaners, etc. Synthetic chemicals are part of
our daily lives. They protect, adorn, solve problems, kill pests, improve efficiency, save lives and
provide convenience. It is almost unthinkable to be without such chemicals, which are a part of
“who we are” in many more ways than most of the population suspects.
Environmental chemical exposures are ubiquitous, usually invisible and have no sudden clear
health effects that would prompt health-effect connections being made. The public is largely
unaware of the situation (which some regard as humanity’s greatest effect on itself), let-alone
its worsening status (Cribb 2021). There have been well-publicised but isolated catastrophes
such as the cases of Minamata, Love Canal, Seveso, Bhopal, Fukushima and the Indian schoollunch tragedy. These, however, have not been understood as indicators of the general situation
but have been regarded as isolated, distant, unfortunate co-incidences.
17

The 2018 report of the Lancet Commission on Pollution and Health identified chemical
pollution as having a significant effect on human health.
Pollution is the largest environmental cause of disease and premature death in the
world today. Diseases caused by pollution were responsible for an estimated 9 million
premature deaths in 2015—16% of all deaths worldwide—three times more deaths
than from AIDS, tuberculosis, and malaria combined and 15 times more than from all
wars and other forms of violence. In the most severely affected countries, pollutionrelated disease is responsible for more than one death in four (Landrigan 2018p462).
Some countries now do sample population testing for industrial “chemicals of concern”. In the
US about 300 to 400 chemicals are tested for and are routinely detected. This includes dioxins
and furans in breast milk, phthalates in urine, and heavy metals in human blood. Previously
banned flame retardants have been found in the umbilical-cord blood of newborns. This shows
one pathway of many for the transfer of such toxic substances to new generation. It is typical
of bio-accumulative and persistent substances. These test results show that the modern society
population now carries lifelong chemical burdens starting from when they were a foetus.
Studies in mice on just one of these chemical residues, glyphosate, show that after one
generation is exposed then detrimental health effects continue and increase in subsequent
generations even with no further exposure after the first generation (Kubsad 2019, Milesi
2021).
In a recent report on endocrine disrupting chemicals, the World Health Organization (WHO)
and United Nations Environment Programme (UNEP) warned that reproductive and other
hormonal disorders are on the rise globally, that human-made substances are increasingly
implicated as the cause according to laboratory studies, and that the scale of the problem is
probably underestimated (WHO 2013). Falling sperm counts in males, reduced fertility in
females, genital deformities and changes in male/female gender are now all linked to
endocrine-disrupting chemicals.
The regulation of industrial chemical products has achieved the banning of about 19 of the
approximately 144,000 industrial chemicals in a handful of countries. Clearly, the regulatory
system is ineffective. While pesticides and pharmaceutical drugs have some premarket testing
requirements whose shortcomings are highlighted in chapter 4, most industrial chemicals,
18

about 80-90% of all chemicals, do not have any premarket testing (Cranor 2014, Guth 2007,
Claxton 2010). Furthermore, while some chemical products are either banned or quietly
withdrawn in light of negative health effects, the replacement chemicals may be similarly toxic.
For example, the diethylstilbestrol (DES) hormone was replaced by new synthetic hormones, the
“bisphenol A (BPA) free” products are being replaced by bisphenol S (BPS) products with initial
evidence indicating these may be as bad, if not worse for human health (Gu 2019).
Most of these chemicals have unknown individual effects, let alone their combined effects. Yet
each year at least 1000 new chemicals are released onto world markets. This represents an
uncontrolled, unmonitored, unregulated and unconscionable mass release of possible toxins.
There are many examples in recent events where thousands of people’s lives have been
detrimentally affected due to the medical system’s inaction on toxicant exposures (Whaley
2013). In most of these cases, strong political/ industrial action suppressed proper scientific
debate. Among the many examples, were tobacco smoke, asbestos, lead dust, benzene,
polychlorinated biphenyls, chlorofluorocarbons, phthalates, organochlorines, and dioxins. For
each substance, warning observations were ignored decades before its emergence as a
devastating public health issue (Bijlsma 2016, Harremoës 2001).
With the now-common situation of low-level chemical exposures in everyday life, there are no
sudden health effects. Instead, there are latency times between exposures and effects. This is
well established: for example, in the case of brain cancer latency times are a statistical
distribution. Typical brain-cancer latency times are considerably longer than 10 years. An Israeli
study of children (mean age 7.1 years, range < 1–15 years) whose heads were X-rayed to cure
tinea capitis were found to have increased risk of brain cancer. Of the children, 26% were
diagnosed < 20 years, totalling 45% up to 30 years later and the remaining 55% were diagnosed
between 30 and 40 years after their exposure (Sadetzki 2005). In a study of Hiroshima and
Nagasaki A-bomb survivors, gliomas (a type of tumour that occurs in the brain and spinal cord)
occurred 14 to 51 years after exposure (Preston 2002).
While very rarely seen in the past, cancers are now appearing in animals. One example has
been documented in the relatively long-lived sea lions (20-30 years) on American’s west coast.
Longer lifetimes magnify bioaccumulation of chemicals and cancer has been documented in
25% of California sea lions (Gulland 2020). The sea lions are mostly suffering from urogenital
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carcinoma previously associated with organochlorines such as polychlorinated biphenyls (PCBs)
and dichlorodiphenyltrichloroethanes (DDTs). Dumping of persistent organic pollutants
occurred off the California coast prior to their ban (Kivenson 2019). In the sea lions, cancer risk
was found to be 43.6 times higher in those infected with otariine herpesvirus-1 (OtHV1).
Synergism between the pollutants and OtHV1 infection seems to be driving up the sea lions’
cancer rates. This reflects serious implications for humans but is an area of undone science:
simply not studied.
This thesis will make connections with environmental exposures and the rise of chronic
diseases in the last 50 to 80 years with many occurring in epidemic proportions (such as
allergies and autoimmune diseases). Diabetes, cardiovascular disease and cancer are attributed
to genetic causes by orthodox medicine, yet their rates have exploded over the last half
century - which is not possible if the cause is genetic. Since changes to the human genome
occur over much longer periods (thousands of years), genetic susceptibility can only contribute
to this phenomenon through epigenetics. This has been reflected in thousands of studies, some
of which will be referred to in this thesis, e.g., Vojdani (2020).
We have recently seen extreme regulatory responses enacted by government health
authorities, to ensure public health when facing one particular corona virus. The virus is
invisible, like most environmental exposures and must also be tested for using involved
technical methods. Approximately 20% of the general population was susceptible to COVID-19,
which had a relatively low incidence and death rate compared to many other health conditions,
such as combinations of influenza with a heart condition, etc. Yet for environmental toxic
exposures affecting the whole population, there is no concern about pesticides, antibiotics and
many additives in the food we eat. Most of these have not undergone any form of safety
testing. Food has consequently become a form of environmental exposure. Consumption of
organic food has been shown to significantly reduce body pesticide levels (Fagan 2020, Hyland
2019). This raises notions of social responsibility for the future health of bodies and
populations. The lack of governmental stewardship of the food environment (Landecker 2011)
contrasts markedly with COVID-19 responses.
The WHO and UNEP have estimated that one in 12 people die from environmental toxins and
about 86 million are maimed each year.
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“An estimated 12.6 million people died as a result of living or working in an unhealthy
environment in 2012 – nearly one in four of total global deaths, according to new estimates
from WHO. Environmental risk factors, such as air, water and soil pollution, chemical
exposures, climate change, and ultraviolet radiation, contribute to more than 100 diseases and
injuries” (WHO 2016). The portion of the population affected is greater than for COVID-19, HIV,
malaria or car crashes. One in five cancers worldwide are attributable to exposure to
environmental risks (Gatto 2021). Some scientists have warned of a 'silent pandemic' of
childhood brain damage caused by the global release of neurotoxins through human activity.
Where is the government action to reduce exposures for these pandemics/health conditions
affecting a greater percentage of the population?
Over the past 40 years, there has been a significant increase in a variety of endocrineassociated diseases including, infertility, premature puberty, attention deficit hyperactivity
disorder (ADHD), obesity and diabetes, and endocrine cancers such as prostate, ovarian and
breast cancer. It is biologically plausible that endocrine disrupting chemicals (EDCs) are playing
a significant role in these and other diseases (Schug 2011). Many substances cause endocrine
disruption, including pharmaceuticals, dioxin and dioxin-like compounds, polychlorinated
biphenyls, DDT and other pesticides, and plasticisers such as bisphenol A. EDCs can be found in
many everyday products including plastic bottles, metal food cans, detergents, flame
retardants, food, toys, cosmetics, and pesticides (Skinner 2011, Whitelaw 2008).
In 1996, the US Congress passed the Food Quality Protection Act (which amended the Federal
Insecticide, Fungicide and Rodenticide Act) and an amendment to the Safe Drinking Water Act.
Both amendments directed the US Environment Protection Agency (EPA) to establish a testing
and screening program on endocrine disrupting chemicals (Vogel 2004). Twenty-six years later
this has hardly been started.
With less than 1 percent of chemicals on the market today ever having had safety studies done,
children effectively become “guinea pigs in an uncontrolled experiment" (Lautenberg 2010).
While there are no specific safety tests done for children on the thousands of chemical
products available, there are also no studies defining safe levels of exposure for children:
the impact of various exposures, whether individual, simultaneous, sequential, or
cumulative over a lifetime, may not be simply additive. Instead, combinations of
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exposures may have synergistic effects that intensify or otherwise alter their impact
compared with the effect of each contaminant alone. In addition, we now recognize
that critical periods of time exist across the life span (e.g., prenatal and early life,
puberty) when individuals are particularly susceptible to damage from environmental
contaminants. Moreover, a person’s genetic make-up can significantly affect his or her
susceptibility to the harmful effects of an environmental agent, and it also is becoming
clear that some exposures can have effects across multiple generations. (Reuben
2010p2)
Environmental toxins/industrial chemicals are carried by parents even before they decide to
have a child. Women’s eggs and men’s sperm, the very genetic sources of children, may have
already been affected or be in contact with such toxins. National biomonitoring studies such as
those done by the Centers for Disease Control and Prevention (CDC) in the United States show
clearly that everyone now carries significant levels of xenochemicals (chemicals foreign to the
body). It is no surprise that these chemicals can be transferred into the next generation: it is
now well-known that umbilical cord blood contains many such chemicals (Cao 2018, Leung
2018). As well, “it is clearly evident that there really is no placental barrier per se: the vast
majority of chemicals given [to] the pregnant animal (or woman) reach the foetus in significant
concentrations soon after administration” (Schardein 2000). Yet it is generally not realised that
the next generation starts out with such chemical burdens at a time when the foetus cannot
handle such a burden. Children may now start accumulating persistent xenochemicals from
near levels that may have taken their parents decades to bioaccumulate. “Each time we look
for the latest chemical of concern in infant cord blood, we find it" (EWG 2009a,b). This is similar
to researching xenochemicals in breast milk: in breastfeeding the mother’s body burden of
industrial chemicals is transferred to the child (Heinzow 2009). In both instances this may mean
that the foetus/newborn is exposed to higher doses than adults relative to body weight
(Grandjean 2008). For example, methylmercury was found to be five times more concentrated
in one foetal brain than in its mother’s blood (Honda 2006). It has been estimated that a
nursing child’s daily PCB dose may be up to 100 times the mother’s blood levels (Grandjean
2008). Although the original persistent chemicals (such as the organochlorines) are still found,
there are now more new chemicals appearing: the supposedly non-persistent ones (Croes
2012, Luzardo 2013, Weldon 2011).
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There are now books which highlight the fact that:
In western countries, sperm counts and men’s testosterone levels have declined
dramatically over the last four decades … also, increasing numbers of girls are
experiencing early puberty, and grown women are losing good quality eggs at younger
ages than expected: they are also suffering more miscarriages. It’s no longer business as
usual when it comes to human reproduction. (Swan 2020p1).
As seen from the above, there already seems to be significant documented awareness of
environmental effects on health, so why then is it being ignored by health and medical
authorities?
In short, poisoning by human-made chemicals has become the biggest preventable healthcare
issue of our time - and - is due to grow bigger still (Cribb 2014p158).
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THE CENTRAL THESIS
The central thesis of this research is that:
Environmental exposures can have significant effects on people’s health but industry, via undone
science and the generation of ignorance, suppresses much potential knowledge about these effects.
The orthodox medical system and government contribute to, or do little to oppose, this process.

Environmental effects on health represent a broad area of study. It is not in the scope of this
research to define or analyse all environmental influences, due to the immensity of the task.
The focus will be on the area of chemical and radiation exposures from industrial and
commercial products. Examples of environmental exposures will be used to show effects on
human health which have been studied without industry funding or influence. These show that
environmental exposures are an important consideration in the causation of human health
problems.
There is usually limited knowledge about disease etiology in respect to original causal
mechanisms. For example, leukaemia can start when bone marrow begins to show certain
characteristics. The usual approach to etiology starts at this point and is acceptable as an
“explanation” in orthodox medical circles. In this thesis, however, I am more interested in what
had caused or triggered the bone marrow to commence showing those unusual characteristics.
As will be seen, the modern living environment subjects everyone to millions of non-natural,
manufactured chemicals (xenochemicals). Although many of these exposures are at what the
medical orthodoxy regards as low levels, they can still have impacts. Continual exposures and
bioaccumulation over long periods of time can magnify these health effects. This presents a
complication for scientific studies in that there can be no such thing as a control group
experiencing zero environmental risk, or a lab test that can study the myriad of real-life
exposures and stressors.
This research will not attempt to address detailed conceptual and measurement difficulties in
defining diseases, but rather to highlight paradigmatic resistance to health conditions having
clear environmental causes from within the medical and health system. It is frequently found

24

that there is a gap between what public health officials say about some health conditions and
what is found in scientific journals, for example, in the case of autism (Rogers 2019).
This thesis will illustrate many health effects of low-level xenochemical exposure from the
environment. Most chronic diseases that are increasing year after year in developed countries
can be explained as having causal links with various xenochemicals. The complicit medical
system, influenced by the manufactured ignorance produced by the pharmaceutical/chemical
industry, simply becomes a tool to promote public ignorance of these issues. Yet even those
who are aware of the situation will mostly choose to selectively ignore it.
Although some environmental exposures are clearly chosen by the individual, such as diet,
alcohol, smoking, recreational drugs, etc., these will not be considered in this thesis. A clear
focus will be on environmental exposures that the public, in general, is either ignorant of or has
no choice as to whether they want to be exposed.
In presenting material in support of the general thesis stated above, I will not be undertaking
specific analyses of events or occasions where disjunctive views come into contact, or how
critical views in support of multiple chemical sensitivity (MCS) sufferers were overruled by
establishment views. This has been well-covered by past literature. I will also not provide a
detailed description of how medical paradigms have changed over time. The orthodox medical
system has had the same paradigmatic approach to chemical sensitivities for the last century,
as promoted by industry. It is this paradigm only which is explored in this thesis.
If I analysed one or two central showpiece examples in detail, that would be valuable but it
would not cover the big picture that I aim to address. I do not aim to analyse the mechanics of
specific examples as to how industry creates ignorance about whether and how a chemical X
produces health effects Y and Z. Rather, I present a range of examples showing extensive areas
of ignorance and put that in the context of the methods used to maintain or create ignorance.
Rather than relying on extrapolation from a small number of detailed studies, I endeavour to
illustrate the extensive evidence suggesting widespread suppression of knowledge about
environmental impacts on health.
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OVERVIEW OF CHAPTERS
Chapters 2 and 3 aim to provide detailed case material in support of my central thesis. They
provide the empirical background for the commentary on ignorance and manipulating
knowledge that appears in chapters 4 and 5. This way of organising the material avoids a very
long discussion of theory before case material is presented. Because the subject is broad, this
approach avoids very long analysis and discussion chapters. A different order of chapters could
be possible, for example starting with theory then giving the case studies, and the chapters can
be read in a different order if desired.
It has long been acknowledged that environmental factors were a causal factor for diseases.
The definition of “environmental” used to define these factors was a very tight, conservative
one so was likely underestimated. Even so, more than two decades ago estimates of 25% to
33% of the worldwide burden of disease was so-attributed (Smith 1999).
Scientific studies can be financed or sponsored, directly, indirectly or influentially by large
companies responsible for the myriad manufactured or synthetic substances now ubiquitous in
our world. The usual approach is for a company to sponsor or influence studies where there is
good potential for positive results for their product. This could be a pharmaceutical company
looking to obtain study results that show no health side effects from their drug or vaccine, or
the same for a pesticide-manufacturing or telecommunications company considering their
product’s use in society. This aspect will be discussed in more detail in chapter 4, but the
financial influence is recognised throughout this thesis and the various companies are referred
to summarily as “industry”.
Industry can also confuse the public by referring to substances as “environmental factors” as if
those substances were naturally occurring. A patient with a chemically caused disease who is
told it is due to “environmental factors” may think the cause was natural rather than being
preventable or avoidable. So the term itself generates a great deal of public ignorance on the
subject.
My own background has provided hard-learned lessons in seeing environmental effects on the
health of my family members over the last three decades, especially those who were most
sensitive. These experiences prompted my approach to firstly search for the published research
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on environmental effects. This is done in the chapter 2, which looks at the available research on
the effects on human health of low concentrations of xenochemicals in the environment. It
considers whether common health problems found in the population can be attributed to such
chemical exposures. A comprehensive analysis or presentation of evidence is not needed to
illustrate these aspects. Numerous and varied scientific studies and some major health
conditions will be briefly considered. From the examples referenced and the opinions
expressed by various authorities, it will be shown that there is considerable evidence showing
links between environmental exposures and human health conditions, especially chronic
diseases. Using published studies chapter 2 will show that there are important areas that have
been ignored by the orthodox medical system. This will be by referencing studies of low
concentrations of environmental toxin exposures on animals and humans which have been
shown to be linked with various human health conditions. The diversity and quantity of studies
cited illustrates that the effects are broad and not limited to a few health areas. This research
shows that there are a great many studies of environmental effects demonstrating that it’s a
serious issue that deserves more attention.
However, some studies on environmental exposures find negligible health effects from
particular industrial-product exposures. These studies are typically sponsored directly or
indirectly by industry. Since it is popular in medical science to utilise meta-analyses and
evidence-based-medicine approaches, when all relevant studies are considered together the
environmental effects on health become less clear. This enables industry to continue with its
activity and products due to the generated uncertainty.
Chapter 2 will point out how the orthodox medical and health system is unable to explain the
causes of most chronic health conditions. The system is rather pre-occupied with quickly
deriving a diagnosis, then treating the symptoms. Possible environmental causes are rarely
pursued. In enquiring why this situation exists, this research found that many of the methods of
creating ignorance apply to environmental exposures. These methods are then pursued to
explain the current situation.
The word “orthodox” will be used frequently through this thesis and is referring to government
health authorities and the medical system from AHPRA through to the doctors who rigidly work
within such regulated paradigms. It also refers to medical doctor associations which work
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unquestioning with these authorities. This term is also used in referring to doctors who are
under the influence of the pharmaceutical industry for treating the symptoms of disease rather
than to attention the causes.
In chapter 3 one illness, multiple chemical sensitivity (MCS), unrecognised by the orthodox
medical system is considered. Sufferers from this illness commonly make connections between
environmental exposures and health effects. By avoiding known environmental exposures they
can avoid health problems. These exposures may be at low levels which have no noticeable
health effects on other people. The sensitised nature to environmental exposures for this
portion of the population makes this condition very relevant to this thesis. The non-recognition
of this condition by the orthodox medical system becomes important to understand and is
pursued in this chapter.
Chapter 3 illustrates how many environmentally triggered health conditions have significant
overlaps: these health conditions are not clearly delineated. A significant percentage of MCS
sufferers can also exhibit symptoms typical of fibromyalgia syndrome (FMS), chronic fatigue
syndrome (CFS), chronic inflammatory response syndrome (CIRS), central sensitisation,
electromagnetic hypersensitivity syndrome (EHS), and schizophrenia. Yet most studies
investigate just one of these conditions, resulting in siloed research situations. This seems to be
typical of environmental effects due to their immensity and diversity. This siloed situation was
also seen in studies concerning declining bee populations: some studies considered pesticides
as causes (referred to in chapter 4) and others considered only electromagnetic radiation.
Rather than becoming the canary in the coal mine for environmental effects on health, MCS,
which affects 13% to 27% of the population (discussed in chapter 4), is generally dismissed by
the orthodoxy in line with the many industry-sponsored studies that label the condition as
psychological. This enables the status quo to be maintained by industry, without affecting
financial bottom lines. It will be shown in chapter 3 how the medical profession avoids research
into environmental causes of MCS by blaming sufferers for their condition. This is usually done
by attributing MCS symptoms to a psychological problem or one’s genetic make-up. Other
similar examples will be discussed, such as diabetes and obesity, to further illustrate the
attribution of blame to the patient.
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In addition, the psychological conditions of depression and ADHD will be compared with MCS.
Depression, a diagnosis commonly applied to MCS sufferers, itself has strong environmental
triggers. ADHD has been the subject of fewer scientific studies than MCS, yet ADHD is readily
accepted by the orthodoxy and MCS is not.
Chapter 3 also shows that the medical system’s popular basis for establishing diagnostic
guidelines, evidence-based medicine (EBM), has stifled the ability of doctors to apply their own
observations and experience to cases. Furthermore, it will be discussed how EBM is so readily
corruptible by industry.
The paradigmatic aspects preventing the recognition of a range of emergent diseases in general
will also be considered through the example of MCS. The orthodox medical system has moved
from the belief systems of centuries-past to a supposed scientific basis which uses strong
positivist approaches. Yet these positivist approaches become a hindrance to change because
of new illnesses’ complexity and tendency to overlap with other emergent diseases (such as
MCS). An example illustrating how outspoken representatives of the orthodox medical system
dismiss chemical sensitivities is demonstrated by a case related to aircraft cabin fumes. Some
expert comments from Dr Loblay are outlined to illustrate this without detailing the mechanics
of the case. Dr Loblay at the time was the Director of the Allergy Unit at the Royal Prince Alfred
Hospital and Senior Lecturer in Immunology, Department of Medicine, University of Sydney.
Given so much evidence, so many published studies and such urgency around environmental
effects on health, why aren’t orthodox doctors and the health and regulatory systems
recognising and acting on this issue? To explain the situation, it is useful to turn to agnotology,
the study of ignorance. This is begun in chapter 4 where the various forms of ignorance are first
introduced. Through coverage of undone science and ignorance, this chapter will illustrate that
the current situation can be explained by the active production of ignorance by industry and
government.
In ignorance studies, undone science is sometimes treated as known unknowns, although in
researching areas of undone science, nescience (knowledge we discover as a surprise) can
sometimes result (Gross 2010). It will be seen in this thesis that undone science is generally
desired to be researched by public interest groups and industry is not prepared to fund such
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research. This would typically be where a public interest group wants studies to be done on
particular health effects from environmental exposure situations to a certain chemical product.
Doubt, alongside the manufacture of ignorance, is commonly used to downplay published
studies that run counter to industry’s interests. The credibility of detrimental product study
results is undermined through government committees, think tanks, and all types of media –
including scientific journals. Even for environmental exposure crises, there are common ways
that industry avoids responsibility. The main approach is to blame the victims. In the case of
lead, blame ranged from the children’s bad behaviour through to the parents’ lack of discipline,
lack of moral values and even their being single parents (Warren 2000). Asbestos mine workers
with lung problems were blamed for smoking or having an unhealthy lifestyle (Schneider 2004).
After health warning labels were put on cigarette packets, blame was put on smokers for
ignoring the warnings (Michaels 2008). Crises can last for decades before any action is taken,
commonly via legal channels.
Chapter 5 on the manipulation of knowledge, follows on from the chapter on the deliberate
creation of ignorance. It considers how knowledge can be manipulated and distorted by
industry and government entities. The importance of generating ignorance and manipulating
knowledge is obviously in industry’s financial interests, but it is also important for
governments. Chapter 5 considers this aspect and sets out the reasons why, along with
corruption, governments are so complicit in this situation.
The thesis concludes that there are ample studies and first-hand cases, such as MCS, which
show the many ways that environmental exposures can affect health. There could however be
more science done to achieve a clearer understanding. This undone science has been both
generated and utilised by industry in its active production of ignorance, due to its sole focus on
financial interests to generate the sales of industrial products which are the source of
environmental exposures. Industry’s influence on the orthodox medical and health care
systems and government agencies allows the current situation to continue.
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INTRODUCTION
This chapter will discuss broad aspects of environmental exposures that affect human health.
Environmental exposures generally occur when toxins are encountered in current everyday life.
“Natural” toxins will not be considered, only manufactured chemicals and radiation that are
foreign to human bodies and potentially toxic to human health. This fits with the thesis as it
illustrates that environmental exposures can affect human health and should be considered in
the treatment of health-compromised individuals. Subsequent chapters will consider why the
medical orthodoxy does not show such consideration in health treatment.
The science that already exists on the effects of low concentrations of manufactured chemicals
in our environment will be used in this chapter. Chapter 2 will consider whether common
health problems found in the general population can be attributed to situations of
environmental exposure. Comprehensive coverage is not needed to illustrate the intended
point, although a great variety of scientific studies and a few major health conditions will be
briefly addressed. In so doing, the randomness of the studies and the extent of possible effects
will show that environmental exposure is an important consideration. They indicate significant
areas of undone science, since the majority of research and/or authoritative pronouncements
on health conditions, in general, do not consider environmental causation. Those studies done
in this area commonly have their findings ignored or dismissed, resulting in general ignorance
in this area. Nevertheless, there has been a reasonable amount of research as will be shown.
In demonstrating evidence to connect environmental exposures and health effects, many
chronic health conditions are also linked in. The varied examples will illustrate the extent that
previously undone science has contributed to allowing such environmental exposures and the
consequential public ignorance on the topic. They also illustrate the extent of the problem in
seemingly innocent areas of the living environment. It will finally be seen that the real tragedy
of the situation is how children and future generations are being affected.
From the examples referenced and the opinions expressed by various authorities in this
chapter, it will be seen that low-level environmental exposures can affect public health.
There is usually limited knowledge about disease etiology in respect to causal mechanisms, for
example, leukaemia can begin when bone marrow starts to show certain characteristics. The
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orthodox etiological analysis begins here and this is accepted as an “explanation” or “cause” in
orthodox medical circles. But this thesis seeks to highlight earlier aspects that could have
triggered the bone marrow to start presenting unusual characteristics. As will be seen in this
and subsequent chapters, the modern living environment now subjects everyone to thousands
of non-natural, manufactured chemicals (henceforth termed “xenochemicals”). Although many
of these exposures are at low levels, the sheer number of exposures to the hundreds of
thousands of these chemicals, the constant rate of such exposures, and their bioaccumulation,
together over long periods of time can affect human health. This clearly presents a
complication for scientific studies in finding a control group facing zero environmental risk.
This thesis will also not attempt to address detailed conceptual and measurement difficulties in
defining diseases, but rather will highlight paradigmatic examples of resistance to the idea of
diseases having clear environmental causes, as seen in the medical and health systems.
Although some environmental exposures are clearly influenced by individual decisions, such as
diet, stress, exercise, alcohol, smoking, recreational drugs, etc., and have an effect on health,
these will not be considered in this thesis. It is simply acknowledged that these exposures are
commonly affected by individual choice and are associated with individuals’ social situation.
There are many hypotheses that if a sufficiently long time horizon is used, all disease is
environmental, even those related to genetic factors (Smith 1999). More than two decades ago
it was starting to be acknowledged that environmental factors were causing 25-33% of the
worldwide burden of disease, although the definition of “environmental” used to determine
these factors was a very tight, conservative one (Smith 1999). Unfortunately, industry, which is
responsible for the myriad of manufactured or synthetic substances now ubiquitous in the
world, frequently confuses the public by referring to such substances as “environmental
factors” as-if those substances were naturally occurring. Even a patient being told that a
chemically caused disease is due to “environmental factors” may think the cause was natural,
rather than being preventable or avoidable. Hence the term itself is also responsible for
generating a great deal of public ignorance on the subject.
Through the decades, well-researched articles have been assessing the science that clearly
attributes major health conditions to low-level chemical-mixture effects. One example is the
paper by Carpenter et al. (2002) which links development disorders, neuro-behavioural
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abnormalities, sexual disruption, neurodegeneration, cancers and heart disease to low-level
chemical mixtures.
Environmental exposures that can affect health may come from a broad array of exposures:
•

Air pollution: the absorption of many types of toxins via the lungs, olfactory and
trigeminal nerve pathways, or dermally through the skin.
o Outside air pollution, from industries, vehicle emissions, agricultural sprays, etc.,
in molecular to particulate forms.
o Indoor air pollution from use of pesticides, deodorants, sanitisers, detergents,
cleaning products, etc. through to outgassing by new products such as painting,
flooring materials, plastics, furniture, new cars, etc.

•

Water pollutants: toxins present in drinking water, shower water, bath/swimming pool
water, etc.

•

Food pollutants and types of food
o Pesticide residues from agricultural use
o Genetically modified food
o Processed food with its preservatives, emulsifiers, flavourings, glues, colourings,
bulking agents, etc.
o Microwave-heated food (in respect to reduction of nutrient levels and other
alterations due to microwave radiation).
o Cooking tools such as aluminium pots and trays, non-stick frypans, etc.

•

Fragrances and cosmetics: from their extensive use of many synthetic chemicals

•

Electromagnetic fields (EMF): including wi-fi, bluetooth devices, mobile phones and
their transmission towers, power transmission lines, household electricals from the
power boxes (e.g. smart meters) through to electrical circuitry and devices (e.g. electric
blankets, heaters, TVs), radio transmissions, satellite communication, etc.

•

Ionising radiation: air-borne from coal-fired power stations, nuclear facilities, use of Xrays, medical diagnostic and security machines, and from background environmental
levels increased by mining activities.

•

Consumer chemical products: sunscreens, drink products, tattoos, nail polish, antisweat products, hair dyes, hair shampoos, etc.
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•

Clothing and fabric materials: their synthetic nature results in dermal absorption,
outgassing and nano-particles.

•

Medical treatments: drugs, magnetic resonance imaging (MRI), X-rays

•

Diet in general in respect to nutritional value (apart from pollutants).

•

Self-imposed influences such as stress, lack of exercise, smoking, drug use, etc.

As can be seen from this list, many consumer products are involved. These include products
and items which are taken for granted in society and are regarded as necessary or normal.
Most people view them as a product of technological advancement, but most such
advancements are not assessed as to whether they could have any health effects. Each product
on its own is regarded as posing negligible environmental risk, with never a thought to the
combined exposure effects long term, or on young children. Since no immediate or obvious
health effects can be quickly noted, the product’s use is simply accepted for the particular
advantage that its technological development offers.
Technological developments have shown amazing creativity and manipulation of matter in
their adaption into commercial products. Historically, most have seemingly benefitted and
advanced society’s standard of living. Unfortunately much of the developed technology has
unexpected secondary effects on human health and environment, with substantial public
ignorance around the extent of its effects. As prominent animal bioethicist, Lisa Moses, states,
"Humans have a very long history of messing around in nature with all kinds of unintended
consequences … It's really hubris [sic] of us to assume that we know what we're doing and that
we can predict what kinds of bad things can happen" (Rana 2019).
A few examples among many will show where technological developments have had
unexpected consequences:
•

Heavy metals and other xenochemicals, with half-lives between decades and centuries,
became present in streams and lakes, the ambient air, at the earth’s poles and in the
depths of the oceans, e.g., Dichlorodiphenyltrichloroethane (DDT), mercury, thorium,
glyphosate, lead, Para-dichlorobenzene (PCB), fluorinated and brominated chemicals,
etc. These have accumulated in animals, fish and humans.

•

Mercury and aluminium were detected (decades ago) in human brains.
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•

Lead from the industrial plants, paints and car exhausts has affected children’s
intelligence

•

The use of DDT was initially successful in reducing insects, but destroyed the birdlife
that fed on those insects. When the insects developed resistance to DDT there were
then no birds to keep the insects in-check, producing an endless market for insecticides:
capitalism benefitted from the destruction/manipulation of nature. This was repeated
with other pesticides.

•

Toxic chemical residues began showing up and concentrating in foetuses and infants
(Rea 2017).

•

Plastics affected endocrine systems unseen, and visually filled the oceans. They
eventually degenerate to nanoparticles that have been found in fish and so, in humans
as well.

•

Endocrine disrupting chemicals affected fertility and health in future generations, e.g.,
per- and poly-fluoroalkyl substances (PFAS), that make products water-oil-grease-stainresistant and take thousands of years to degrade. Accumulating in humans, they have
become associated with diverse effects such as increased incidence of perimenopause
and menopause symptoms starting in women as young as 20 years of age (Taylor 2014).

•

Accumulating in humans, prenatal exposure to phthalates (from plastics) has lowered
children’s IQ (Factor-Litvak 2014, Lee 2018). Phalates have been associated with
attention deficit hyperactivity disorder (ADHD) (Kim 2009) and other neurological

problems.
•

Communication demands have resulted in most areas of the earth being bombarded
with electromagnetic radiation with suppressed studies since the 1950s showing the
effects of EMF on most living organisms

•

In the time since wi-fi and mobile phones existed, sperm counts have dropped by more
than half alongside decreasing fertility rates, with many studies confirming such effects
are possible (Agarwal 2009, Aitken 2005, Behari 2006, Dasdag 1999, De Iuliis 2009,
Erogul 2006, Fejes 2005, Kumar 2012, Levine 2017, Otitoloju 2010, Yan 2007, Wdowiak
2007).

•

Monsanto for decades claimed that glyphosate had no negative effect on human health
despite accumulating empirical evidence to the contrary. The regulatory authorities
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took no action in the face of the mounting evidence. There are now many successful
lawsuits that have proven severe and fatal health effects.
•

Demand for energy has seen coal burning inject thousands of tonnes of mercury,
dioxins, nanoparticles and radioactive particles into the atmosphere every year, with
thousands of tonnes of toxic fly-ash stored in holding dams. Nuclear power stations
produce tens of thousands of tonnes of radioactive waste per year with half-lives of up
to 15.7 million years (as for Iodine-129).

•

Extensive use of antibiotics in livestock to enable concentrated but less healthy, animal
rearing conditions has contributed to the human toll from drug-resistant microbes. 80%
of antibiotics produced in the US are used in agriculture. Such continual use has evolved
resistant bacteria and these, plus the antibiotics, are carried through to the human
population through the meat produced, including vegetables fertilised with the manure
of animals fed antibiotics.

•

Fungicides used throughout agricultural cropping have enabled fungi to develop into
new “superbugs”, such as candida auris (Chowdhary 2013, Rhodes 2019). The
superbugs are now affecting immune-compromised people and being detected in
hospitals. The normal antifungal medications applied to humans had been the same, or
only slightly different to, the fungicides used in agriculture.

•

Creation of nanoparticles for toothpastes, sun-block lotion, cosmetics, vaccines, paint,
etc. through to the degradation of plastics, clothes, burning of fossil fuels, metal
processing and even fires. These nanoparticles can pass through the human skin, blood
brain barrier, maternal-foetal barrier, lung lining, digestive lining, cell walls and other
biological barriers designed to protect human life. They can be dermally absorbed,
breathed-in or enter the food chain through fish and livestock. They are accumulating in
the environment as well as in humans.

•

Chlorine was added to drinking water to kill bacteria, but reacts with natural substances
in the water to create toxins that have been implicated in miscarriages, stillbirths and
birth defects.

•

Coated paper or styrofoam coffee cups release high levels of toxins when exposed to
heat.
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•

“Because of linked-epitope suppression, all children who were primed by DTaP
[diphtheria, tetanus, and whooping cough (pertussis)] vaccines will be more susceptible
to pertussis throughout their lifetimes, and there is no easy way to decrease this
increased lifetime susceptibility” (Cherry 2019p334).

The above examples are but a few of hundreds that could be listed. There are also other
indirect effects in considering waste from products we take for granted. In considering e-waste
for example, toxins are released into the environment from rubbish tips or waste centres:
epoxy resins, fibreglass, PCBs, perfluorooctanoic acid (PFOA) and other flame retardants,
polyvinyl chloride (PVC) and various plastics, lead, tin, copper, gold, silicon, beryllium, carbon,
iron, aluminium, cadmium, mercury, thallium, americium, antimony, arsenic, barium, bismuth,
boron, cobalt, chromium, europium, gallium, germanium, indium, lithium, manganese,
mercury, nickel, niobium, palladium, platinum, rhodium, ruthenium, selenium, silver, tantalum,
terbium, thorium, titanium, vanadium, yttrium, etc. (Cribb 2014).
New words and concepts such as biopersistence, bio-accumulation, endocrine disruption,
mutagenesis, epigenetics, etc. have been employed to describe some of the effects which have
gradually became apparent through people, flora and fauna being affected. Seemingly with
each advance came an invisible, delayed cost to humans and the environment. The saying that
“there’s no such thing as a free lunch” seems very appropriate. Human progress seems to have
come at a cost to the environment we live in. It continues to grow at an increasing rate since
the contamination of persistent chemicals, radioactive waste, greenhouse gases, etc. is
breaking down at much slower rates than that contamination is being produced. The effects of
such progress are potentially having effects on every person and living thing on the one finite
planet that we live in. The situation is escalating at such a rate that the next generation will
experience many more severe problems than the last.
Of the approximately 85000 chemicals that are deliberately manufactured for public consumer
chemical products, about 3000 are produced in amounts greater than 454 tonnes per year. For
half of these there is no basic toxicity information. For 80% of them there was no Information
on their effect on developing children. This is unfortunate since studies have shown that there
are higher concentrations of these chemicals in children than adults (Landrigan 2006) and the
data gaps are well documented (Allanou 1999, Applegate 2006, Birnbaum 2003, Guth 2005,
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NRC 2007, USEPA 1998). Many liken the situation to “conducting a vast toxicological
experiment in our society, in which our children and our children's children are the
experimental subjects" (Crumpler 2014p230).
The total number of manufactured xenochemicals is unknown. There are many chemicals
manufactured which are not for specific chemical products as referenced in the last paragraph.
The largest database on chemicals, the Chemical Abstracts Service (CAS) Registry, lists more
than 100 million chemicals (CAS 2015) with more added each week (Obodovskiy 2015).
Commercial chemical production had risen from 1 million tons in 1930 to 400 million tons in
2001 (Walters 2006). Yet with so many xenochemicals in the environment, the small
percentage of these chemicals that have been studied are each then evaluated on their own, in
isolation. Large population biomonitoring studies show the widespread chemical exposures
from the “womb to the tomb” and many chemical human body burdens are at levels
individually that are known to cause health effects (Bijlsma 2016).
But the biomonitoring studies are generalised and averaged over the population studied and
there is a shortage of meaningful studies, e.g., the accumulation of phthalates (endocrinedisrupting chemicals found in plastics) beginning from conception or birth. There is now so
much plastic in the environment that it is estimated that the average person eats about 5
grams of plastic per week or the amount found in one credit card; this reaches about 20kg over
a lifetime (WWF 2019). There are isolated studies that illustrate that 36.5% of total exposure to
phthalates can occur via indoor dust, especially for toddlers (Wang 2013). A study of 144 adults
found that 90% had at least eight different plasticisers in their urine (Karrer 2020). There is
significant evidence of plastics disrupting hormones, including the feminisation of males,
miscarriages, infertility and low levels of vitamin D. During the ongoing COVID-19 situation 129
billion face masks are being used globally every month (3 million / minute) with most being
disposable face masks made from plastic microfibres (Prata 2020).
In 2012, the World Health Organization (WHO) estimated that manufactured chemicals
contributed to 4.9 million deaths and disabilities (Bijlsma 2016, UNEP 2012). However this
excluded deaths attributed to cancer, heart disease, obesity, diabetes, stroke, lung disease,
genetic disorders, mental disorders, etc. many of which have links with environmental
xenochemical exposures, as shown in numerous studies to be presented in this thesis.
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Some tell-tale signs that cancers, for example, can be environmentally related are:
•

One study that showed that for every 100,000 people, there were 296 cases of cancer in
developed regions, while there were only 115 (less than half as many) in less developed
ones (Bray 2018).

•

“Cancer is a leading cause of death for children and adolescents around the world and
approximately 300,000 children aged 0 to 19 years old are diagnosed with cancer each
year” (WHO 2018); “the recorded incidence tends to increase with time” (SteliarovaFoucher 2017p719).

•

“Positive associations were observed between childhood leukemia and residential
pesticide exposures” (Turner 2010p33).

•

One Nordic country study reported, “The last 10 years of melanoma incidence trends,
increasing at an exponential rate, suggest that responsible authorities now need to
consider possible influences also from other radiation sources in addition to UV
radiation from the sun” (Hallberg 2016p103).

•

Cervical cancer rates increased by 54% in British 25- to 29-year-olds (Cancer Research
UK 2020, Rees 2020). The shortcomings of one vaccine’s trials (Gardasil) have been
highlighted by the US Food and Drug Administration (FDA) Vaccine and Related
Biological Products Advisory Committee, as the administration of the vaccine actually
increased (by 44.6%) the risk of cervical cancer among women with a current infection,
or those previously exposed to, human papillomavirus (HPV) (VRBPAC 2006). This was
consistent with another study of Alabama girls which found the highest cervical cancer
rates were in the state’s most highly vaccinated counties (USA 2019).

More-specific xenochemical examples that show evidence of a causal link with cancer will be
covered later in this chapter. There are, however, a myriad of less lethal conditions such as
developmental disabilities, which have also been increasing markedly in the last few decades,
such as autism spectrum disorder (ASD) and ADHD. These are frequently attributed to
improved or altered diagnosis and marketisation of medicine, yet studies specifically looking
into this cannot attribute the increases to this explanation alone (Hansen 2015, Neggers 2014).
Developmental disabilities are common, and presented in about one in six children in the
United States in 2006–2008 (Boyle 2011).
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The increase in diseases of children has been noticed by older doctors over the years (Goldberg
2019p3). Even high blood pressure in children has been noticed and related to environmental
exposures (Suarez-Lopez 2019).
Allergic/asthmatic diseases have steadily increased globally: about 30–40% of the world’s
population are now affected by one or more such conditions (Pawankar 2013).
In 2017--18, 47.3% of Australians had at least one chronic condition. This increased from the
2007--08 rate of 42.2% (ABS 2018).
The following sections will consider specific health problems linked with environmental
exposures. At the same time, the extent of environmental exposures will be highlighted,
illustrating that many products in widespread use contain and emit toxic chemicals. The
common absence of immediate effects on human health from exposure to such chemicals
hides their toxic nature medium-to-long term. Industry’s dismissal of the exposures as being
insignificant further influences the public not to investigate further. Furthermore, the
generalised ignorance of the sheer number (in the millions) of chemicals we are exposed to is a
problem: a single jigsaw piece may be insignificant on its own but when combined with
thousands of other pieces can present an alarming picture.
The chapter starts by considering various indirect environmental exposures, such as those from
the food we eat, plastics, and various consumer goods. Some examples of significant
xenochemical exposures that the public is mostly unaware-of are covered: particularly textiles,
and food ingredients, residues and packaging. Air pollution will also be touched on; although
the public knows this exists, they usually lack knowledge on pollution’s potential to cause direct
effects.
The strong connections between environmental exposures and chronic disease will then be
discussed. Two chronic diseases will be considered: autoimmune disease and cancer.
While indirect environmental exposures are covered early in chapter 2, the further indirect
health effects of environmental chemicals when they enter the body will be mentioned in a
later section. This will highlight the complexities involved in attempting to study environmental
exposure effects, which is followed by comments on how orthodox doctors recognise (or do
not recognise) environmental health effects.
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At the end of this chapter, the consequential effects of failing to pay attention to
environmental exposures are mentioned. The discovery of xenochemical residues through
broadscale sample testing of national populations is covered through consideration of
biomonitoring surveys, with special mention of the United States. As those surveys find a
myriad of xenochemicals present in each person tested, I then consider the effects of
cumulative exposures, to multiple xenochemicals at the same time. This highlights how few
studies have been done on these possible effects: the immense area of undone science in
studying real-life situations of exposure. Mention is made of informed, and sometimes simple,
lifestyle changes that can have a restorative effect on the body and protect against chronic
diseases in a short lifestyle change section.
As was seen in the acknowledgements, the author’s grandchildren were a central reason for
doing this thesis. However I initially underestimated the seriousness of the situation. Through
the thesis research, the real tragedy of the situation is clearly found to be the detrimental
consequences for future generations. As a result, the chapter finishes by outlining some of
these consequences in sections on generational toxicity.
From this coverage, Chapter 2 will illustrate that there are many links between environmental
exposures and human health effects. This will then act as the basis for considering, in
subsequent chapters, why this area is overlooked by society and not considered by the medical
system or government regulators.
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INDIRECT ENVIRONMENTAL EXPOSURES
This section highlights evidence that many xenochemicals in the environment have an indirect
effect on human health. Direct exposures to such chemicals are only the tip of the iceberg with
public ignorance being substantial in this area
There are a multitude of indirect environmental exposures. One of the most prominent is via
the food we eat. The drive by agriculture for increasing yields from the land has seen
hybridization for size and growth rates, the use of pesticides, synthetic fertilisers, and GMOs.
Farmland is no longer rested, being fed with an artificial chemical cocktail to enable the
continual tilling, producing serious mineral depletion. Pesticides such as Roundup have, at
least initially, been effective against pests, resulting in farmers becoming complacent. So rather
than crop rotation, a traditional practice to reduce pests and replenish the soil, the same crops
have been planted year after year, relying on pesticides to keep pests at bay. Systemic
insecticides, promoted as far less toxic to the environment than pesticides of the past, further
add to this phenomenon. But they have been suspected of causing long term colony collapse
disorder decimating the bees, essential for crop pollination.
The agricultural pesticides “resulted in widespread contamination of agricultural soils,
freshwater resources, wetlands, non-target vegetation and estuarine and coastal marine
systems”, meaning that many organisms in those habitats were “repeatedly and chronically
exposed to effective concentrations of these insecticides” (Van der Sluijs 2015p148). We now
not only have food from such farming practices with chemical residues but also the
contaminated marine food sources from the run-off of such agricultural land.
The drive to increase yields in food production has seen yields on onions and nectarines up
about 200%; celery and garlic, 250%; broccoli, beets and cantaloupe, 300%; tomatoes and
almonds, 500%; strawberries, 550%, and similar increases in other crops (Schatzker 2016). The
result is a “dilution effect” recognising that water and carbohydrate content has risen, with
protein, vitamins and minerals substantially reduced in most of these crops, e.g., reductions in
calcium, magnesium, copper reduced by 80% between mid to end 1900s (Mayer 1997).
Researchers studying the drop in nutrient levels in food hypothesise it is due to lack of soil
microbial diversity due to pesticides, GM plants, soil erosion, seed quality decline, and air and
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water pollution. This results not only in contaminated food, but also low quality in respect to
nutrient and mineral content for optimal health.
There are many examples where people have considered their environmental exposures,
especially in the food they eat. After modification of such environmental influences an
improvement in their chronic condition can be noticed. One example is the healing of Grave’s
disease (an autoimmune disorder that causes hyperthyroidism, or overactive thyroid). This has
been done through lifestyle changes including an ancestral diet, oral health practices, exercise,
avoidance of environmental toxins (purified water, organic food, natural cleaning/personal
hygiene products), and supplements (Brogan 2019). There are thousands of testimonials like
this regarding many other health conditions.
Indirect environmental exposures are diverse. Even the use of a seemingly innocent products
like sunscreens, exposing the users to toxic ingredients such as oxybenzone, an endocrine
disruptor, found in an estimated 70 percent of sunscreens. A significant percentage of these
chemicals can reduce male fertility by affecting calcium signalling in sperm, in part by exerting a
progesterone-like effect (Rehfeld 2018). Further effects are discussed in chapter 4 using
sunscreens as an example of public ignorance.
Organisations such as the Lancet Commission on pollution and health have noted that
anthropogenic chemical releases into the environment from industrial, agricultural and
consumer waste sources presents major threats to global public health. This is more so in
developing countries where chemical products are made, utilised, and disposed of with little
regulation. While the emphasis in the past in these countries has been on water quality,
sanitation and hygiene, the resultant environmental xenochemicals have been recently
suspected as the reason for various health problems such as the lack of significant reduction of
diarrhoea, or improvement in child growths. It has been hypothesised that control needs to be
for both pathogens and chemicals (Kearns 2019). This is due to the ability of synthetic
chemicals to suppress or dysregulate human immune function. Immunotoxicity has been
shown in many chemical families, such as the halogenated organics, plasticisers (phthalates and
bisphenol-A, etc), many pesticides (atrazine, chlordane, etc.), flame retardants, and perfluoroalkyl and poly-fluoroalkyl substances (PFAS).
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In developed countries, the Environmental Burden of Disease Project studied nine
environmental stressors (benzene, dioxins including furans and dioxin-like PCBs, second-hand
smoke, formaldehyde, lead, noise, ozone, particulate matter and radon) in respect to the
effects on health in six countries (Belgium, Finland, France, Germany, Italy, and the
Netherlands). It was found that these nine environmental stressors were estimated to cause 3
to 7% of the disease burden in those countries (Hanninen 2014).
Even the xenochemicals that are used to deliberately affect human health, in the form of
medicines and pharmaceutical products, can find themselves in the general environment. 17αEthinyl Estradiol (EE2) is a strongly estrogenic component of oral contraceptives for women.
EE2 has stronger activity than Bisphenol A (BPA), a well known toxic chemical. It is equal to BPA
for affecting estrogen receptors associated with cell membranes (Watson 2011). As 16-68% of
EE2 medications can be excreted (Johnson 2004) it has been found in aquatic environments
downstream of wastewater treatment plants. Both EE2 and BPA can be present in water in
sufficient quantities to affect development, osmoregulation, and reproduction in aquatic
organisms (Bhandari 2015b, Brown 2009a). One study found a 30% decrease in fertilization
rates of fish two generations after exposure and a 20% reduction after three generations. This
shows that EDCs may not affect the life of the exposed fish, but may detrimentally affect future
generations (Bhandari 2015b). Aside from effects on the fish, biomagnification into humans
which consume them will occur.
Microplastics have been increasingly reported in air samples, food, tap water and bottled
water (EFSA 2016; Gasperi 2018; Lusher 2017; Van Cauwenberghe 2014; Wright 2017a; Yang
2015a, Kosuth 2018; Mason 2018; Mintenig 2019, Schymanski 2018). These as well as a variety
of products such as baby feeding bottles during infant formula preparation (Li 2020). Molluscs,
such as oysters, scallops, and mussels, which effectively filter seawater, are registering the
highest microplastic levels in fish (Danopoulos 2020). The potential for microplastics to
affect human health is concerning (Wright 2017a, Koelmans 2019). While microplastic exposure
via ingestion or inhalation is possible, their health effects on humans is undone science. A small
number of animal studies indicate that microplastics accumulate and cause an immune
response (Deng 2017; Gasperi 2018). Microplastic additives as well as adsorbed toxins can
leach out causing chemical toxicity (Diepens 2018; SAPEA 2019). Microbial pathogens may also
be present in biofilms growing on the microplastics (GESAMP 2016).
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Most members of the general public do not know that many consumer goods can result in
exposure to quite toxic substances. One example is that of skin moisturisers which can contain
(Zenn 2012):
•

Mineral Oil, Paraffin, and Petrolatum – Petroleum products that coat the skin. Slows
cellular development and a suspected cause of cancer. Disrupt hormonal activity.

•

Parabens - Approximately 13,200 cosmetic and skin care products contain these. These
have been associated with cancer. They have hormone-disrupting qualities and mimic
estrogen.

•

Phenol carbolic acid – Linked to circulatory collapse, paralysis, convulsions, coma and
respiratory failure.

•

Propylene glycol – Also used as a carrier in fragrance oils. Causes dermatitis, kidney or
liver abnormalities and can inhibit skin cell growth or cause skin irritation.

•

Acrylamide – present in many face and hand creams: Linked to mammary tumours in
lab research.

•

Sodium laurel or lauryl sulfate (SLS), also known as sodium laureth sulfate – It is used in
car washes, engine degreasers, garage floor cleaners, yet is also in over 90% of personal
care products! It breaks down the skin's moisture barrier and penetrates the skin
allowing other chemicals to also penetrate. SLS converts in the body to a "nitrosamine,"
a potent class of carcinogen, when combined with other chemicals. Hair loss can also be
caused. SLS is commonly disguised with labelling "comes from coconut" or "coconutderived."

•

Toluene – A known poison, is harmful if inhaled or absorbed through the skin. It is
derived from petroleum or coal tar. It is found in most synthetic fragrances also. Chronic
exposure is linked to anaemia, lowered blood cell count, liver or kidney damage and can
affect a developing foetus. Butylated hydroxytoluene contains toluene. Labelling names
may include benzoic and benzyl.

•

Dioxane– Many personal care products contain this. It can be found in compounds
known as PEG, Polysorbates, Laureth and ethoxylated alcohols. The compounds are
usually contaminated with the highly volatile 1,4-dioxane, easily absorbed by the body.
It has been known since 1965 to be carcinogenic. It particularly affects the nasal
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passages and liver. It is a synthetic derivative of coconut; labels may say "comes from
coconut."
It is no surprise that tests of adolescent girls find levels of many of these chemicals from
cosmetics and body care products. One test featured exposure data for parabens in teens
indicating that young women are widely exposed, with 2 parabens, methylparaben and
propylparaben, detected in all girls tested (EWG 2008). Fragrances are another mine-field: “In
1989 the US National Institute of Occupational Safety and Health evaluated 2,983 fragrance
chemicals for health effects. They identified 884 of them as toxic substances.” (NCEHS 1990).
Furthermore, the U.S. Centers for Disease Control and Prevention (CDC) measured for 13
different phthalate metabolites in urine, finding such in the general population indicating
widespread exposure. Women had higher levels of urinary metabolites than men, due to more
use of soaps, body washes, shampoos, hair dyes and other personal care products (CDC 2020a).
One of the greatest concerns of the effect of some of the xenochemicals in the environment is
their potential for human endocrine system disruption, touched on before. Endocrine
Disrupting Chemicals (EDCs) can be found in such substances as pesticides, electronics,
personal care products, cosmetics and additives or contaminants in food. Established health
problems from EDCs include “the development of non-descended testes in young males, breast
cancer in women, prostate cancer in men, developmental effects on the nervous system in
children, attention deficit /hyperactivity in children and thyroid cancer” (WHO 2013b). The
European Environment Agency went further stating that “the link between some diseases and
EDCs is now accepted. For example, exposure to oestrogen or to oestrogenic EDCs is an
accepted risk factor for breast cancer, endometriosis, fibroids and polycystic ovarian syndrome
in women….There is a trend towards the earlier onset of puberty in girls, which may be
influenced by EDCs” (EEA 2016). It is however pertinent that all authorities agree that many
other disease risks are expected and that more research is urgently required, indicating that
such research was never performed on these many products before being used in consumer
products by industry.
While a few EDCs have been banned in some countries, the amount of EDCs now accumulating
in the global system continues to grow. While the warnings about this situation have been
growing louder over the last generation, industry and governments are not acting to attention
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the situation. Among the prominent people to have highlighted this decades ago, is Theo
Colborn, author of the book, Our Stolen Future and founder of The Endocrine Disruptor
Exchange (TEDX). The UN Environmental Programme and WHO produced a joint report (WHO
2013a) stating that:
… endocrine systems are very similar across vertebrate species and [that] endocrine
effects manifest themselves independently of species. The effects are endocrine system
related and not necessarily species dependent. Effects shown in wildlife or experimental
animals may also occur in humans if they are exposed to EDCs at a vulnerable time and
at concentrations leading to alterations of endocrine regulation. Of special concern are
effects on early development of both humans and wildlife, as these effects are often
irreversible and may not become evident until later in life.
It has been illustrated in this section that direct exposures to environmental pollutants are only
part of the concern. The indirect exposures may in fact be significant. In illustrating this the
section drew firstly on how agricultural xenochemical use has both contaminated our food but
also decreased the mineral and vitamin content and affected bees responsible for the
pollination of crops. Sunscreens were highlighted for their effects on the endocrine system
which in turn can affect male fertility. Immunotoxicity has been shown in many chemical
families, leaving the body’s defence system impaired to maintain health. Medicinal product
indirect effects on marine life and the subsequent biomagnification back to humans was also
discussed. Plastic product breakdown into microplastics were highlighted for their effects on
human immune systems with their adsorbent nature for toxins and pathogens. Cosmetics were
mentioned for their toxic contents and production of human toxin loads, especially in women.
Lastly, concerns were expressed how EDCs are suspected of causing problems for future
generations from their exposures to the current generation.
Indirect effects of a toxic exposure have been recently found to be able to be multiplied
through exogenous exosomes from cell to cell and mouse to mouse (Cho 2018). This is a similar
mechanism as cancer metastasis and the promotion of angiogenesis (Costa-Silva 2015, Peinado
2012). This means that the toxic exposure of one cell can affect the cells around it without the
surrounding cells having direct exposures to the toxin.
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EXAMPLES OF XENOCHEMICAL EFFECTS OF WHICH THE PUBLIC
REMAINS LARGELY IGNORANT
This section highlights some examples on which there is much public ignorance. The public in
general has little awareness of the extent of environmental exposures even from seemingly
innocent common commodities and products. Only three examples will be touched-on: textiles,
food ingredients and plastics.

Textiles
There is some awareness of the amount of environmental plastic particulate pollution that
comes from the washing of synthetic clothing. However the prolonged, mostly direct contact
exposure of the various synthetic chemicals present in clothing can become significant. Possible
health effects from such are generally not normally thought of by the general public. A
pertinent example of direct health effects involves Delta Airline staff after new uniforms were
issued. The uniforms had been introduced in mid-2018. The employees shortly after reported
health concerns, including skin rashes, headaches, fatigue and chemical sensitivities.
One attendant reported (Elk 2019):
I noticed right away after I put the uniforms on that I had shortness of breath and I have
been a runner my whole life. I don’t smoke or anything like that, so when I couldn’t get
up the stairs without being extremely winded, I kn[e]w there was some sort of problem.
Sara Nelson, president of the Association of Flight Attendants-CWA, commented on the
clothing concerns (Griffith 2020):
This issue is real. It affects different people in different ways, and the reactions can vary
in severity with symptoms such as rashes, headaches, hair loss and breathing problems
when wearing the uniform to becoming so sensitized to the chemicals that it's
impossible to even be in the same space without getting extremely sick.
The uniforms were high stretch, wrinkle and stain-resistant, waterproof, anti-static and
deodorizing. The chemicals used to achieve such characteristics were attributed to causing the
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various health problems. It was suspected that formaldehyde and teflon, for example, had
been used in the uniforms to make them stain resistant and durable.
Another example can be found in considering baby nappies and tampons. These have been
found to contain high phthalate and volatile organic chemicals (VOCs). “As sanitary pads and
diapers are in direct contact with external genitalia for an extended period, there is a
probability that a considerable amount of VOCs or phthalates could be absorbed into the
reproductive system” (Park 2019p114).

Food ingredients
One could write books on the aspects of food production and ingredients. Following the theme
of this chapter, simple examples are employed here only. The public are generally ignorant of
the degree foods are made with synthetic chemicals. Many would expect that lemonade has a
lemon content, or strawberry syrup has been derived from real strawberries, or ‘chocolate’ in
cheap confectionaries was made from real chocolate. Such is the accomplishment of chemistry
experts that can now make all of these to fool the taste buds to believing such contents are
real. There are examples where unhealthy food is promoted as healthy, such as gummy fruit
snacks which are usually corn syrup or concentrated fruit juice, contain mostly sugar, and
rather than real fruit, they are loaded with artificial flavours and dyes (Huff Post 2012).
We also have unprocessed food affected by the modern farming methods. Apples for example,
can now be found with pesticide residues on the skin and shigatoxin present inside. This is
because the ultimate composition of a fruit’s microbiota is colonised by the microbial
community present at pollination (Schmitt 2014). Escherichia coli and Shigella bacteria are
present in conventionally grown apples: both produce the shigatoxin (Zuo 2013). Organic
apples do not have this and have a far greater diversity of microbes compared to conventional
apples. They contain higher amounts of bacteria that enhance flavour. Organic apples were
found to contain lactobacilli bacteria that break down sugars in healthy digestion, enhance
immune function and mental health (Koutsos 2015).
The butter flavourant, diacetyl, is used on popcorn and in fermented beverages such as beer,
and chardonnay wines with a buttery taste. This has been linked to respiratory and other
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problems in workers at microwave popcorn stations and food-flavouring factories. Diacetyl
enhances toxic effects of beta-amyloids and inhibits a protective protein called glyoxalase I on
nerve cells. Other lab experiments showed that diacetyl penetrates the protective blood-brain
barrier (More 2012).

Plastics and Food Packaging
It is a common belief that when a product is released on the market that it must be safe.
Unfortunately this is far from the reality of the situation. Thirty three scientists recently cited
1200 peer-reviewed studies in a consensus statement to plead with lawmakers "to take swift
action to reduce exposure" to plastics in food packaging (EHN 2020). They highlighted “…
reducing exposure to hazardous food contact chemicals contributes to the prevention of
associated chronic diseases in the human population” (Muncke 2020). One of this article’s 33
authors, P Myers, added (EHN 2020):
… hazardous chemicals can transfer from food contact materials into food, and some
are known endocrine disrupting chemicals, or ‘EDCs.’ EDCs are associated with chronic
diseases such as diabetes, obesity, cancer and neurological disorders like ADHD.
And concluded:
The authors say while there is a great amount of information for some of the most wellstudied food contact chemicals, such as bisphenol A (BPA) and phthalates, many of the
12,000 reported food contact chemicals lack data on their hazardous properties or level
of human exposure. This suggests that the human population is exposed to unknown
and untested chemicals migrating from food wrappings, with unknown health
implications.
It was raised that there were approximately 6000 chemicals used 10 years ago in food
packaging, with this number increasing to 12000 in recent times as referenced above (Gross
2020).
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The Environmental Defense Fund has highlighted misconceptions that the US FDA ensure
safety of plastics in contact with food (Neltner 2019):
•

Manufacturers claim that anything in contact with food must be reviewed. But their use
of the "Generally Recognized as Safe" (GRAS) rule (meant to exempt common
ingredients such as vinegar and baking soda), has been used to pass various chemicals
such as the PFAS chemicals. Yet in the case of PFAS chemicals there are concerns on
multiple types of cancers such as breast, liver, ovarian, testicular, prostate and kidney,
as well as Non-Hodgkin lymphoma (Vieira 2013).

•

The FDA does not require toxicology studies for chemicals in contact with foods. The
manufacturer simply needs to provide what chemical, toxicological and environmental
data it has. This can be quite brief and very lacking.

•

The Environmental Defense Fund reviewed some applications accepted by the FDA.
While the amount of information varied, the toxicity data was very poor.

•

The agency has no duty to reassess their approved food contact chemicals. There is no
subsequent process to monitor or re-evaluate an allowed chemical once evidence of
harm, or health effects are found.

The above examples illustrate the use of toxic chemicals in everyday products, with little or no
testing, regulation, monitoring, or review.

Air pollution
Air pollution is a common form of environmental exposure that everyone seemingly is
aware of but have little general knowledge of the extent of its toxicity or the possible
resultant health problems. This section contains examples illustrating some of the health
effects that have been associated with this form of environmental exposure.
We have only one atmosphere on a finite planet. The orthodox attitude however seems to
be that the air is so voluminous that any release will dilute very fast and/or gradually
break-down. Many air pollutants have been dismissed by industry and government
departments by classifying them as non-persistent due to having short half-lives or being
metabolised within the human body in hours to days. However little thought is given to the fact
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that an estimated 92% of the population breathes them in all the time (WHO 2016). It should be
noted that while most air pollution originates from combustion engines and industrial plants, there are
significant amounts of nitrogen oxides off gassed from agricultural synthetic fertilisers.

A study of a chosen group on children living in New Mexico city found they exhibited
neurodegenerative characteristics typical of Alzheimer’s and Parkinson's diseases. The
researchers were so alarmed at their findings they concluded that “studies into the association
between air pollution exposures and the development of neuroinflammation and
neurodegeneration in children are of pressing importance for public health” (CalderónGarcidueñas 2013p1). Later it was found that people living in areas of lower air pollution have
lower risks of developing dementia including Alzheimer’s disease (Wang 2021, Letellier 2021,
Park 2021).
Air pollution has been linked to about 7 million, nearly one in eight, world-wide deaths in 2012
(WHO 2014). This makes it one of the world’s most significant health risks. It suggests that
outdoor pollution from industry, coal-burning, traffic fumes, and indoor pollution from wood
and coal stoves, kills more people than smoking, diabetes and road deaths combined. Air
pollutants can cause or aggravate existing lung and heart disease and many other health
conditions (Hime 2015, SOE 2016).
Many health problems have been linked with air pollution such as, chronic respiratory
conditions pulmonary disease, and cardio-respiratory deaths. The International Agency for
Research on Cancer (IARC) has classified outdoor air pollution chemicals and particulate matter
as carcinogenic to humans, from evidence of carcinogenicity in humans and experimental
animals and strong mechanistic studies.
Numerous studies from China, especially genetic biomarker studies in exposed
populations, support that the polluted air in China is genotoxic and carcinogenic to
humans. The evaluation by IARC indicates both the need for further research into the
cancer risks associated with exposure to air pollution in China and the urgent need to
act to reduce exposure to the population (Loomis 2014p189).
More than 3000 premature and preventable deaths per year in Australia have been attributed
to air pollution (IHME 2016, Begg 2007). Motor vehicles (especially diesel-powered), coal-fired
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power stations and industry are the main sources of the toxic air pollutants of sulphur dioxide
and nitrogen dioxide in Australia (DEE 2005a,b).
People who live or work near major roadways or sources of high air pollutants, and children
attending childcare centres and schools in these areas, are at higher risk of harm. Of people
living within 500 metres of a major road, the children have a greater risk of developing asthma,
and adults have an increased risk of lung and heart-related illnesses (HEI 2010). Young children
living near a major road are twice as likely to score lower on communications skills tests than
those living further away. One study (Hoyer 2004) highlighted that all vehicle emissions contain
mercury and that diesel trucks exhaust much higher levels than cars. It was found that children
living within 300m from a freeway at birth had almost twice the risk of autism compared to
those living further away (Volk 2011). Other studies have found similar indications from
exposures during pregnancy and during the first year of a child’s life (Volk 2013). Also children
born to women exposed during pregnancy experiencing the higher levels of traffic-related
pollutants, fine particulates and ozone, had an increased likelihood of developmental delays in
infancy, early childhood and adolescence (Qihong 2015, NIH 2019, Newbury 2019). One study
has found that air pollution from road traffic in London adversely affects foetal growth (Smith
2017).
Other generalised air pollution effects include:
•

Short-term (within days, hours or minutes) exposure to air pollution is associated with
acute asthma attacks, increased exacerbations of allergies, rhinosinusitis, chronic
obstructive airways diseases, heart attacks and sudden death (Bowatte 2015, Gasana 2012,
Di 2017, Dennekamp 2010, Zhao 2017).

•

Medium-term (weeks to months) of exposure is associated with low birthweight in
pregnancy (Pedersen 2013).

•

Chronic long-term exposure to air pollution is associated with poor lung development in
children, cancer, cardiovascular and chronic respiratory diseases, lower cognitive ability,
and increased brain atrophy in adults (HEI 2010, Beelen 2013, Gehring 2013, Hamra 2014,
Chen 2008, Pope 2002, Hong-Bae 2018, Bowatte 2017, Qian 2017, Lepeule 2012, Wang
2019, Younan 2020).
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• Maternal exposure to air pollution from traffic was found to induce DNA damage in
newborns indicating “…an increased risk for adverse health effects later in life” (Pedersen
2009p1012)
Some Australian studies demonstrated that there was no safe level of air pollutants well below
the threshold standards that government departments regard as safe (Barnett 2014). The
WHO air particulate matter quality guidelines state, “…research has not identified thresholds
below which adverse effects do not occur…" (WHO 2006a p7). Some studies simply point to
previous estimates of the health effects due to air pollution as being significantly
underestimated (Lelieveld 2019).
One type of the many air pollutants is the toxic heavy metals, such as aluminium, mercury and
lead. In a blood sampling procedure performed by the German toxicologist, Dr Stobel on a
cross section of people, aluminium was found 94 times that of any other heavy metal pollutant
(Klinghardt 2018). The average concentrations in the population was noticed to be increasing
as years passed. On investigating the aluminium exposure sources, the two main sources found
were vaccines and airplane exhausts.
Mercury pollutant sources can be from such products as vaccines, tooth fillings and various
industries. One prominent industrial source in Australia is the coal fired power stations. The
National Pollutant Inventory 2017/8 showed that “mercury output from Loy Yang B power
station alone more than doubled to 831kg in 2016-2017, an increase of 123% over five years.
The brown coal burning power station produced more than 640 times the airborne mercury
pollution of Eraring power station near Newcastle, New South Wales” (Wahlquist 2018).
There are various independent studies finding health effect relationships with proximity to
industrial sites, In the case of oil and gas (O&G) facilities, for example, one study found “air
pollutant concentrations increased with proximity to an O&G facility, as did health risks”
(McKenzie 2018p4514). They studied neurological, haematological, and developmental health
effects. They found that cancer risks for people living within 152m of an O&G plant were above
the US Environmental Protection Agency's allowable rate, and so people living near O&G
facilities are exposed to unacceptable levels.
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In studying magnetite pollution nanoparticles in the human brain, it was found that the link
between air pollution and dementia was "particularly strong" (Maher 2016). A distinctive
spherical type of magnetite was found "strikingly similar" to those formed from burnt fuel such
as that from power stations, vehicle engines, open fires, and from frictional heating like in
vehicle brakes, and poorly sealed stoves within homes. Particles of nickel, platinum and cobalt
were also found which do not occur naturally in the brain. Shocking even the researchers, was
that for every crystal-shaped endogenous or “natural” particle, there were a hundred pollutant
particles. There were millions of magnetite particles for every gram of brain matter. A specialist
in Alzheimer’s, and one of the study’s authors, Prof David Allsop, commented “This finding
opens up a whole new avenue for research into a possible environmental risk factor for a range
of different brain diseases” (LU 2016). The best particulate face masks have a rating of P100,
blocking particles 0.3 microns (300 nm) or larger. The magnetite particles were <150nm in this
study.
Until recently, research has mostly associated air pollution exposure and pregnancy with
premature birth, infant mortality, low birth weight, and childhood respiratory problems. There
had been a lack of solid evidence that inhaled particles could move from the lung into the
blood stream. In a study looking at placental macrophages (Liu 2018), it was found that inhaled
pollution particles can pass from the lungs into the blood stream as well as being able to flow
to the placenta. Dr Liu commented:
We do not know whether the particles we found could also move across into the foetus,
but our evidence suggests that this is indeed possible. We also know that the particles
do not need to get into the baby’s body to have an adverse effect, because if they have
an effect on the placenta, this will have a direct impact on the foetus (Packham 2018).
Examples of silo research can be found in studying various air pollutants. Looking at end point
effects, some synergism is deemed possible. For example, various air pollutants have been
linked to kidney function problems (Bragg-Gresham 2018). Other studies may follow a
particular chemical group, such as the PFAS chemicals and their links with kidney disease
(Monaco 2018). Others can look at particulates causing rapid decline in renal function (Xu
2018). This is a common situation found in studying. environmental effects: each is studied on
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its own in isolation disregarding possible cumulative/synergistic effects. This common situation
will be seen many times throughout this thesis.
As seen from the above, air pollution can have many effects on health, and can be a significant
environmental exposure.

Food
We are what we eat: Although this acknowledged generality is utilised more to prompt the
eating of healthy foods, it has a very worrying meaning when considering the contamination of
foods with environmental toxins. While food is generally considered as a modifiable input to
one’s health, the general state of public ignorance about what food can contain is unfortunate.
This section will describe examples in respect to food toxins from indirect sources, or those
deliberately added, or its ‘accidental’ contamination. The highly toxic heavy metal, aluminium,
will be used as just one example of a toxin present in foods. Although there is much undone
science on the effects of all the toxins found in food, it will be referenced how even for the
seemingly insignificant effects of food abundance or nutritional content, significant effects are
produced on future generations.
It was seen in a previous section that food can be contaminated indirectly, via packaging. This
can include glues, coatings, dyes, paperboard, paper, plastic, and other polymers, or from
manufacturing equipment. However direct food additives are a further minefield given the
variety and quantities of xenochemical products that can be present in food. These include
food glues, emulsifiers, preservatives, colourings, flavourings and bulking agents.
Aluminium, used as an example in the previous air pollution section, can also be found as both
a direct and indirect additive in various foods. It is added to various foods as a firming agent,
carrier, colouring agent, anticaking agent, buffer, neutralizing agent, dough strengthener,
emulsifying agent, stabilizer, thickener, leavening agent, curing agent and texturizer. These
additives are used, for example, in milk, processed cheese, yogurt, preserves, jams and jellies,
baking soda, sugars, cereals, flours, grains and powdered or crystalline deserts (Pennington
1988). Most food additives have been allowed through a “generally regarded as safe” (GRAS)
approach by government regulatory authorities mentioned before.
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Some common direct uses of aluminium compounds which generate human exposures are:
•

the addition to self-rising flour as an acidifying, anti-caking and leavening agent

•

adding to processed cheese, cheese food and cheese spread as emulsifying agents for a
soft texture, ease of melting and desirable slicing properties (Ellinger 1972, Lione 1983).
The compounds achieve a smooth, uniform film around each fat droplet which prevents
separation and bleeding of the fat thereby achieving these characteristics.

•

Addition to salt as an anti-caking agent

•

Leaching into food from aluminium foil and cans

•

Leaching into food from aluminium cookware

•

Baking powder and baking soda (aluminium-free versions are available)

•

Antacids and buffered medications

Aluminium and some of its compounds are used as indirect food additives. These are
substances that can contact food and enter food products during growing, processing or
packaging. They include adhesives, coatings, paper, paperboard components, polymers,
adjuvants and production aids.
As a side note, aluminium exposure to humans is extensive, and continues in other sources
such as
•

Composite dental fillings and ceramic/porcelain crowns.

•

Toothpaste.

•

Algae growth toxins for municipal water, lakes, and reservoirs.

•

Aluminium-containing antiperspirants and other cosmetics (easily absorbed through the
skin).

•

Industrial pollution, car exhaust, tobacco smoke, and fireworks.

•

Preservatives and/or adjuvants in most vaccines.

In the US, the Federal Food, Drug, and Cosmetic Act currently accepts a GRAS designation as
sufficient to ensure the safety of food additives. There is an absence of protection against
conflict of interest. Furthermore, the FDA has inadequate authority to obtain data on chemicals
added to food or review their safety. Studies on the effects of food additives on infants and
children are generally missing; yet it is known that infants and children are more sensitive to
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chemical exposures. It is clear that improvements to the regulatory system are needed in
respect to food additives, including the replacement of the GRAS process, establishing a
scientific foundation of the FDA and FSANZ assessment programs, retesting all existing
additives, and labelling of direct additives with little or no toxicity data (Trasande 2018).
In only 370 of over 10,000 labelled as GRAS chemicals, the FDA Select Committee on GRAS
Substances, carried out a post-review as to the safety of those substances and simply assigned
one of 5 conclusions from any data on such substances that was generally published (USFDA
2020a). There were 5 standard conclusions they used with the best being:
There is no evidence in the available information on [substance] that demonstrates, or
suggests reasonable grounds to suspect, a hazard to the public when they are used at levels
that are now current or might reasonably be expected in the future.
The worst conclusion was:
In view of the almost complete lack of biological studies, the Select Committee has
insufficient data upon which to evaluate the safety of [substance] as a [intended use].
Although the worst conclusion was used for 4% of them, the best conclusion is based-on no
news is good news: if there are no studies done, then there is no hazard evidence so it must be
OK. No comprehensive testing had been performed, let alone necessarily on humans (USFDA
2020b). Furthermore, as highlighted throughout this thesis, where some testing is done, each
chemical is considered on its own, there is no evaluation of the possibility of synergistic toxicity
from the various combinations that can be present.
There is evidence that even dietary patterns can be correlated with various diseases, for
example, it has been noticed that when Japanese women change to westernised dietary
patterns, an increase in the risk of breast cancer occurs (Shin 2016). Even dietary groups such
as the 'no-calorie' sugar alternatives like aspartame and splenda, cause hypoglycemia and/or
elevated levels of insulin. These can further stimulate appetite and molecular processes
associated with fat storage and have carcinogenic and neurotoxic effects: as covered in a later
chapter.
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Aside from the intentionally added chemicals to food there are many examples where
accidental contamination was eventually discovered. Some examples which illustrate the
diverse nature of contamination:
•

The Tyson company had to recall approximately 5450 tonnes of frozen, ready-to-eat
chicken strip products due to metal fragment contamination. These fragments were
highly toxic, with lead and other toxic heavy metals (Fottrell 2019).

•

Testing surveys of leading brands of baby foods and formulas found arsenic, lead,
acrylamide, cadmium, and BPA present (CLP 2020).

•

A survey found, in 90% of samples of strawberries, spinach and kale, two or more
pesticide residues. The most contaminated in order were strawberries, spinach, kale,
nectarines, apples, grapes, peaches, cherries, pears, tomatoes, celery and potatoes
(EWG 2020).

•

Meats have been found to contain drugs banned for use in food animals. These included
“Ketamine, a hallucinogenic party drug and experimental antidepressant;
Phenylbutazone, an anti-inflammatory deemed too risky for human use;
Chloramphenicol, a powerful antibiotic linked to potentially deadly anemia” (Peachman
2018).

An important theme that will be highlighted at the end of this chapter, is how environmental
exposure in pre-conception, in-utero or early infancy affect the subsequent development of
animals and humans. However there can be simple food nutritional effects without
superposing xenochemical effects. Studies have been conducted on mice which adjusted their
diets to be deficient in methyl group-donor content within the first 60 days of life (Waterland
2006). The effect was to lower their methylation process which persisted for the rest of their
lives, even if their diet was changed to be nutritionally sufficient after 60 days. This illustrates
how gene expression can be affected by diet.
These results taken as a whole suggest that early nutritional environments, whether
they are in utero or in early infancy, can act to ‘set’ the range of possibility for gene
expression for the life of the organism and perhaps that of its descendants….This is a
model in which food enters the body and in a sense never leaves it, because food
transforms the organism's being as much as the organism transforms it. It is a model for
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how social things (food, in particular) enter the body, are digested, and in shaping
metabolism, become part of the body-in-time, not by building bones and tissues, but by
leaving an imprint on a dynamic bodily process (Landecker 2011p176).
Even food availability has generational effects. Significant findings in epidemiology show that
disease incidence correlates with food availability. This has been shown in descendants of
people experiencing a famine or an abundance of food: You are what your grandparents
ate (Kaati 2002, Pembrey 2002, 2006). An example of this was seen from the Dutch famine of
1944. Those that were in-utero during that time had higher incidences of schizophrenia and
diabetes.
It has been suggested that so-called ‘racial’ disparities in health start as socioeconomic
differences or events and become embedded biologically through epigenetic
mechanisms: stress and poor nutrition disproportionately affect some people's gene
regulatory mechanisms according to the historically and culturally shaped striations of
society (Kuzawa 2009)… What may look like genetic ‘racial’ differences between groups
of people in something like diabetes incidence is recast as the physiological sign of a
population that has recently undergone ‘severe cultural and economic disruptions and
nutritional stress’ (forced relocation, indentured labour, poverty), followed by rapid
transitions to Western diets and sedentary lifestyles, political violence that shapes
present and future metabolisms (Benyshek 2007p14) This is a very specific form of
naturalization of social change that recasts social suffering as molecularly heritable, the
past borne forward into the future via a metabolic interface that modulates ‘predictive
signaling’ to subsequent generations about the world they will be born into (Kuzawa,
2005) (Landecker 2011p194).
As can be seen from the above, subtle epigenetic mechanisms can affect the future
generations. It will be seen through this thesis that there are many xenochemical exposures
that produce significant epigenetic effects.
This section has simply illustrated that while food is generally considered as a modifiable input
to one’s health, the general state of public ignorance about what food can contain is
unfortunate. Some examples have been touched on in respect to food toxins from indirect
sources, those deliberately added, and ‘accidental’ contamination. The highly toxic heavy
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metal, aluminium, was used as just one example of a toxin present throughout foods. Although
there is much undone science on the effects of all the toxins found in food, examples showed
that even for the seemingly insignificant effects of food abundance or nutritional content, there
is evidence that significant effects are produced on future generations.

WHAT CAUSES CHRONIC DISEASE?
After referring to examples of environmental exposures, we will now consider their more
generalised links with chronic diseases. Once again, this is a large topic with much undone
science present, however as will be seen, there is already substantial evidence of such links.
This section begins the process of more directly linking environmental exposures with health
conditions.
The US Centers for Disease Control and Prevention (CDC) defines chronic diseases as
“conditions that last 1 year or more and require ongoing medical attention or limit activities of
daily living or both”. They mention also that 4 in 5 older adults will have at least one chronic
condition, such as heart disorders, osteoporosis, arthritis, etc, and 50% will battle at least two.
The orthodox view of chronic disease is commonly one of risk factors (WHO 2006b). They are
modifiable and the same in men and women: unhealthy diet; physical inactivity; tobacco and
alcohol use and infectious agents. These risks then produce symptoms of raised glucose levels,
raised blood pressure, abnormal blood lipids, overweight and obesity. Sometimes orthodox
explanations of chronic diseases are only through the symptoms, such as overweight and
obesity (AIHW 2017). In Australia 70% of cardiovascular disease mortality is linked to the
combined effects of high blood pressure, high cholesterol and physical inactivity (Begg 2007).
Modifiable risk factors, along with non-modifiable risk factors of age and heredity, are used to
explain the increasing incidences of stroke, heart disease, chronic respiratory diseases and
some cancers.
The incidence of chronic diseases has significantly increased over the past five decades, some
of which are: autism, Alzheimer’s, Chronic Obstructive Pulmonary Disease, diabetes, sleep
apnea, ADHD, celiac disease, chronic fatigue syndrome, asthma, depression, multiple sclerosis,
bipolar disease in youth, hypothyroidism, lupus, inflammatory bowel disease, fibromyalgia and
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osteoarthritis. The cause of, or a pathogen for, each of these diseases has not been established.
So why would the orthodox risk factors for such diseases be increasing? As the general human
genome has not significantly altered in this time, environmental exposures are highly suspect
(Rappaport 2010, Bijlsma 2016). Consider for example, obesity: in the U.S., the prevalence of
obesity was 42.4% in 2017-2018, up from 30.5% in 1999-2000 (Hales 2020). It has been
suggested that if America doesn’t change its eating habits, over half the nation will be obese
within 10 years (Ward 2019). In looking for explanations, environmental exposure links with
obesity are present in hundreds of scientific articles.
Orthodox views on the causes of chronic diseases puts blame on the sufferers in their lifestyle
choices. Subsequent drug treatment for these conditions commonly worsens the individual’s
situation, especially long term. Take for example, the use of decongestant medications like
pseudoephedrine and nonsteroidal anti-inflammatory drugs (NSAIDs) like ibuprofen. These
drugs can damage the heart, especially with risk factors for cardiovascular disease. NSAIDs and
decongestants increase blood pressure, which is generally regarded as producing increased risk
for stroke and heart attack. People who take NSAIDs, to manage a respiratory infection, had a
three times higher risk of heart attack compared to other times when they weren’t taking
NSAIDs (Wen 2017). Yet many people find themselves taking multiple medications. The top ten
prescription drugs are all for diseases that ecologically aware physicians recognise as having an
environmental aetiology (Crumpler 2014).
The orthodox view does not explain incidences of cancer in many health-conscious individuals
in the middle class of developed countries, or what causes the low birth weights of babies
where the mothers had reasonable diets, or the increasing incidence of autoimmune diseases
in developed countries rather than the undeveloped ones.
The term metabolic syndrome is increasingly being linked with heart disease, diabetes, and
stroke: high blood pressure, blood sugar, body fat/weight, and cholesterol. It has been
observed that people with three or more abnormally high biological risk factors are more likely
to experience these health conditions compared to those with one or two. So metabolic
syndrome is becoming recognised as a legitimate, diagnosable, and treatable disease (Hatch
2014). But why do these biological risk factors occur: what causes the risk ‘factors’ themselves?

67

Mercury is a prime example of a toxicant disrupting metabolic pathways. Whilst being able to
disrupt a variety of important enzymes, it can disrupt the methylation process in cells.
Methylation is required for over 150 important metabolic processes, including DNA repair,
therefore mercury not only disrupts this generation, but others as well.
A common preoccupation of orthodox disease research is the paradigmatic viewpoint that
germs are the human body’s enemy combatants and are the root cause of most detrimental
human conditions. This is the cornerstone for the substantiation of the development of drugs
and vaccines. Yet with the realisation of the role of the microbiome and virome in health,
especially the immune system, with its gastro-intestinal links, one can have an ecologicallybased view of the inseparability of the body and its environs. This is further reinforced when
one considers the essential human building blocks of mitochondria, human DNA itself, and
cellular exosomes exhibit many viral features.
Common environmental xenochemical exposures such as to chlorine, heavy metals, pesticides,
antibiotics, etc. are not only toxic to human cellular structures but also to the human biome.
The human biome consists of the thousands of microscopic organisms which reside in the skin,
vagina, sinuses, and most significantly, the gastrointestinal tract. Most of these organisms are
essential to good health of the body they inhabit. They play an essential part in many processes
such as release of neurotransmitters, proper digestion, nutrient production, immune system
modulation, detoxification, etc. Furthermore, environmental xenochemicals activate the
immune system.
The indirect effects of environmental exposures, when the immune system becomes
dysregulated, or hypersensitive from environmental toxins, are associated with profound
metabolic effects. There are many examples of induced hypersensitivity, such as linking
prenatal maternal exposures to IgE related allergy incidences in children (Peters 2013).
Hypersensitive states have been also found in subsequent generations following industrial
chemical plant disasters such as the Bhopal tragedy (Mishra 2009).
Centuries ago Hippocrates put forward that health and wellbeing are profoundly affected by
the individual’s diet, lifestyle and environment (Kleisiaris 2014). It was mentioned in the
introduction that in 2012, the World Health Organization estimated that 4.9 million deaths and
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86 million disability adjusted life years (DALY)4 could be due to environmental chemicals
(Bijlsma 2016, UNEP 2012). Furthermore about one-quarter of the global disease burden, and
greater than one-third of the burden among children under the age of five, have been
attributed to modifiable environmental factors (Bijlsma 2016, WHO 2006c).
The extent of enquiry needed to define the root causes of health problems caused by
environmental exposures is well-beyond an orthodox 15 to 20 minute doctor visit, or
pathological testing. If for example, the immune system is dysregulated due to persistent
environmental influences, the cause of the chronic disease can be missed (Winans 2011, Vos
1989).
Recent studies on epigenetics and new terms such as “exposome” (total exposures over a
lifetime) are increasingly being associated with chronic disease (Paoloni-Giacobino 2011). These
represent a threat to current paradigms for chronic disease aetiology as it is gradually
recognised that infectious and chronic diseases are primarily encountered in developing
countries (Laborde 2015, Haggerty 1975, PAHO 2017) and chronic diseases are most commonly
encountered in developed countries (WHO 2020). This has led to generalisations that “all of the
chronic, debilitating illnesses that are in epidemic proportions now are all directly related to
the build-up of environmental toxicants [in] our body” (Crinnion 2016, 00.08.00).
In the US, more than 50 years ago, diabetes incidence was less than one percent. Current
projections are that one-third of the population will get diabetes in their lifetime (Pizzorno
2020). In searching for reasons for this increasing incidence a common orthodoxy will attribute
to increased sugar consumption, however that peaked at least a decade before the diabetes
epidemic started. In considering obesity however, it is found that obese women, have a 20
times increased risk for diabetes. From one practitioner’s experience in treating obese people,
10% with the lowest environmental toxin body load, do not have increased risk for diabetes.
Whereas for the top 20% of obese people having the highest body loads: 60% of these already
have diabetes (Pizzorno 2016, 2020). The trend appeared to correspond with blood levels of
chlorinated pesticides from residues in food. The resultant hypothesis was that because these
toxins can occupy cellular insulin receptor sites, the cells are blanketed to the effects of insulin.
4

One DALY represents the loss of the equivalent of one year of full health. DALYs for a disease or health
condition are the sum of the years of life lost to due to premature mortality and the years lived with a disability
due to prevalent cases of the disease or health condition in a population (WHO definition).
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This produces insulin insensitivity metabolic syndrome. As a result the pancreas starts ramping
up insulin production, but cannot keep up such long term production and gradually burns out
(sometimes after 20 to 30 years). As a result, diabetes eventually develops. The real tragedy is
that babies are now being born with such pesticide levels and there are rising childhood obesity
levels.
It is acknowledged that there are many definitions for ‘environmental’ influences on chronic
disease. From below diagram, many researchers would classify most of the included factors as
‘environmental’. In this thesis however, there will be a focus on environmental exposures from
industrial and commercial product origins

Source: (AIHW 2016). Risk factors contributing to chronic disease.
From the above, there are two listed major influences that will be later shown to be
environmentally related: “Individual physical and psychological makeup” and “Biomedical
factors”. Endocrine disrupting chemicals, can cause the ‘intergenerational influences’ for
example, and will be touched-on in the next section. Specific risks can also accumulate over
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time and if not modified, age becomes a marker for chronic diseases. Chronic diseases and
poverty/class and race are circularly interlinked (Mohai 1992, White 1992, Hird 1993,
Zimmerman 1993, GAO 1995) also suggesting a relationship with environmental hazards
(Brown 1995). Poverty can be caused by chronic diseases, but the poor usually have greater
exposure to environmental risks and limited health services. It is acknowledged that
psychosocial stress can contribute to this.
The health impact of xenochemical exposures is evident in some areas of paediatric medicine
where chronic diseases rather than infectious diseases, are the most common (Genuis 2010).
Paediatrics was the first medical discipline to regard chemical exposures as an important issue.
The American Academy of Paediatrics established an environmental health committee in 1958,
publishing its first edition of Paediatric Environmental Health for Clinicians in 1999 (Etzel 2011).
As a primary causative determinant of chronic disease, toxicant exposures induce
metabolic disruption in myriad ways, which consequently result in varied clinical
manifestations, which are then categorized by health providers into innumerable
diagnoses. Chemical disruption of human metabolism has become an etiological
determinant of much illness throughout the lifecycle, from neurodevelopmental
abnormalities in-utero to dementia in the elderly (Genuis 2017p477).
…metals and chemicals in our environment have now become the primary drivers of
chronic disease throughout the world, but particularly the industrialized worlds
(Pizzorno 2020).
Most people follow a diet that “includes not only excess sugar and refined carbohydrates but
also industrially processed foods, chemical additives, GMO foods, and hybridized foods. This
combination of such diets and “chronic exposures to pollutants, toxins, medications, and
inflammatory foods” contributes “to the incidences of autoimmunity, autism,
neurodegenerative diseases, and other chronic inflammatory conditions that result from
heavily industrialized, immune-reactive environment” (Bilbo 2018p242, Furman 2019).
Genetic factors have generally been acknowledged as only playing a minor role in chronic
disease (Rosenfeld 2015, Sutcliffe 2008). But there is evidence linking toxicant exposure and
bioaccumulation with induced hypersensitive states such as various allergies through to multi-
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morbidity states such a Multiple Chemical Sensitivity (MCS). MCS will be used in subsequent
sections as an example of an emergent disease, strongly environmentally related, in respect to
how the medical and legal systems treat such a disease.
There is extensive evidence that environmental exposures before birth and in early childhood
affect health in adulthood. Low birth weight, for example, has been linked with increased rates
of high heart disease, blood pressure, stroke and diabetes. Later in this chapter, it will be seen
that various environmental exposures are linked to low birth weight causation.
It will later be shown in this thesis, that each environmental influence on human health can be
magnified by other environmental influences. At most times, people are exposed to a myriad of
environmental exposures, food additives/contaminants, air fresheners and electromagnetic
fields (wi-fi, mobile phone towers, etc). Even the condition of one’s gut microbiome will affect
the toxicity of many pollutants (Claus 2016).
This section has illustrated how the orthodox views of the causes of chronic disease are at a
pathological level, for example, high blood pressure. This view then forms a paradigmatic limit
since there is no further enquiry as to what has caused these pathological
conditions/symptoms to originally develop. The next two sections will consider two major
chronic health conditions. In considering environmental exposures it will be shown that despite
much undone science in the area, there are studies that have found clear links with these
chronic conditions.

Autoimmune Diseases
Autoimmune diseases include more than 80 diseases such as rheumatoid arthritis, multiple
sclerosis, lupus, celiac disease, diabetes, thyroid disease, ulcerative colitis, Crohn’s disease,
inflammatory bowel disease, Guillain-barre syndrome, inflammatory demyelinating
polyneuropathy, psoriasis, myasthenia gravis, vasculitis, Hashimoto’s thyroiditis, dementia and
Alzheimer's. A whole spectrum of disorders are seen often as very separate things, but
autoimmunity has common roots in that it is the body attacking itself, and there must be a
reason for this.
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This section firstly considers the orthodox explanations for the causes of autoimmune disease.
As genetic susceptibility and improved diagnosis are universal explanations from orthodoxy,
these are firstly dismissed through a number of studies. Similarly the links between clear
infections (bacteria, fungi, viruses and parasites) and autoimmune diseases do not seem to
have significance in their own right, but could be a contribution. The new food plant and animal
varieties, genetic modifications, chemical ingredients, flavours, and preservatives are shown to
have causal effects. Their links with leaky gut seems to be a well-recognised precursor to an
autoimmune condition as recognised by the functional medicine practitioners. It is to such an
extent that orthodox research is now studying leaky gut. Gluten, wheat germ agglutinin, and
glyphosate are particularly considered in subsections of this chapter, all tied in with leaky gut
issues. Other xenochemicals such as BPA, heavy metals, as well as vaccines are mentioned for
their links with autoimmunity. Finally there is a consideration of the shortcomings of the
orthodox treatment of the autoimmune diseases.
Autoimmune diseases have substantially increased in the last 25 years. Estimates of the
prevalence of autoimmune diseases vary from one in 15 people to one in three being affected.
At the turn of the 20th Century, it was about 1 in 10,000 individuals (Brady 2017). In the US,
“autoimmune diseases are among the top 10 causes of death in female children and women in
all age groups up to 64 years of age. The US National Institutes of Health estimate autoimmune
diseases cost an estimated $100 billion a year in medical care” (BRI 2020).
Though there are many aspects of the pathological mechanisms that remain unknown, the
small amount of knowledge and orthodox risk factors in respect to autoimmune diseases
indicate they have a common origin (Anaya 2012a,b). The occurrence of more than one
autoimmune disease in an individual is well documented and termed polyautoimmunity (Anaya
2012a, Rojas-Villarraga 2012). One autoimmune problem is usually followed by another in
sufferers.
The orthodox explanations of autoimmune diseases vary as follows:
The exact cause of autoimmune disorders is unknown. One theory is that some
microorganisms (such as bacteria or viruses) or drugs may trigger changes that confuse
the immune system. This may happen more often in people who have genes that make
them more prone to autoimmune disorders (NIH 2020b).
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Autoimmune disease occurs when, instead of attacking bacteria, viruses or other
sources of infection, the immune system attacks healthy organs and tissues. It's not
known why this happens, although autoimmune conditions most often affect people
with a genetic predisposition. An environmental factor such as an infection, stress,
medication, diet or even ultraviolet radiation then triggers the symptoms of the
autoimmune disease (DoH 2020).

The causes of autoimmune diseases are unknown. In many cases there appears to be
some inherited tendency. Other factors such as infections and some drugs may also play
a role in triggering autoimmune diseases (ASCIA 2020).
In respect to the role of genetic susceptibility, there are studies finding that genetics can
account for only a minority of autoimmunity cases (Rosenfeld 2015, Sutcliffe 2008). Disease
discordance exists in monozygotic twins (Bogdanos 2012). Due to such clear findings in this
regard, environmental factors in autoimmunity including xenochemicals, infections, and dietary
components are considered here reflecting the remaining orthodox explanations.
In 2006, a WHO report attributed the “induction, development, and progression of
autoimmune diseases” to “..intrinsic factors (e.g. genetics, hormones, age) and environmental
factors (e.g. infections, diet, drugs, environmental chemicals)” (WHO 2006d p1). The report
dismissed the attribution of the rise in incidence to better diagnosis. It called on doctors, public
health authorities, and government agencies to be aware of increased autoimmune disease
incidence from exposure to physical and chemical agents.
The immune response to clear infections is significantly different to a dysregulated response as
in autoimmune and immune-mediated diseases (Vojdani 2014, Kuchroo 2012, Bayry 2007).
There is however some evidence of some synergism with xenobiotics and xenochemicals. The
activation of toll-like receptors by xenobiotics can predispose individuals to toxicant induced
inflammatory cytokine production, progressing into autoimmune diseases (Selmi 2012).
Otherwise further links between clear infections (bacteria, fungi, viruses and parasites) and
autoimmune diseases do not seem to exist as being of any significance.
People’s diet today are mostly quite different from three or four decades ago. There are new
food sources, new food plant and animal varieties, genetic modifications, chemical ingredients,
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flavours, and preservatives. The increase in the incidence of autoimmune diseases such as
diabetes and multiple sclerosis (MS) in developed countries over the same period has led to
postulations that diet is an environmental risk factor. The association between gluten ingestion
and gluten sensitivity is established and accepted (Miller 2012). High dietary sodium level is
associated with high blood pressure, cardiovascular health concerns (Brown 2009b), and
immune system effects (Rose 1988). Low levels of vitamin D have been associated with MS,
systemic lupus erythematosus, rheumatoid arthritis and other autoimmune disorders (Miller
2012). Lactose intolerance and other milk-related disorders are also present. The overlap with
leaky gut as a contributing mechanism in these intolerances and autoimmune precursors will
be subsequently covered.
The induction of autoimmune conditions by toxicants has been covered by Pollard et al. (2010)
in their paper, “Toxicology of autoimmune diseases.” An example used was a meta-analysis
(Barragan-Martinez 2012) which linked systemic sclerosis, primary systemic vasculitis, and MS
with exposure to organic solvents.
Modification of DNA methylation is also a mechanism where environmental triggers induce
changes in gene expression. Trigger examples include environmental pollutants, cigarette
smoke and alcohol consumption (Baccarelli 2009, Bigazzi 1997).
In the US alone, over about 20 years there has been a doubling of chemicals produced and
imported, with the current rate being about 33 million tonnes per year (O’Brien 2017). With
these xenochemicals now being found to be accumulating in the environment, and humans, it
is not surprising that the immune systems have become increasingly active in general. It has
been suggested that the “autoimmune disease epidemic is really just an adaptation to a new
environment” (O’Brien 2017ep5).
The digestive system includes a large portion of the immune system. Some attribute two thirds
of the immune system being intricately linked with the digestive system (Lipski 2017). The
intestinal lining primarily consists of one cell thickness, separating food from the blood supply.
The space between these cells, called enterocytes, relates to intestinal permeability. Many
environmental influences have been found to directly or indirectly affect the permeability.
Once there is leakage between these cells, substances from inside the intestine can enter the
blood stream, where they should not be. The immune system then sees these foreign
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substances in the blood and organs. It then starts to mount an immune response typically
leading to inflammation. Xenochemicals can be part of this leakage. Many of these, such as
mercury and lead, can attach themselves to proteins in human tissue. The immune system then
starts attacking such tissue and produces an autoimmune response. The consistency in the
relationship sees functional medicine practitioners in observing autoimmune symptoms, then
assuming that there is an intestinal permeability problem (Malterre 2017, Fitzgerald 2017). A
general functional medicine understanding of autoimmune disease appears to be that it has
three foundations: environmental stressors, gene expression mechanisms, and leaky gut.
In a screening process for students for clinical trials on use of probiotics for reducing
permeability, one research group found that a single challenge meal (McDonald’s breakfast),
induced leaky gut in 65% of the students. “They are seemingly healthy, but every single time
they eat food, especially the bad food and things like gluten, you're getting this huge toxic
response in your body that you don't feel. You feel fine, but it's damaging tissue. It's messing up
your immune system. It's confusing the immune response, and every single day of doing that
over the next 10 to 15 years, sets you up for every kind of autoimmune disease in your mid
30's, 40's, and 50's” (Krishnan 2017p16).
Once a leaky gut has occurred, different foods leaking through into the bloodstream can trigger
a variety of inflammatory responses (Hyman 2017). Indeed, “leaky gut” is attributed to a
variety of problems including Crohn’s disease, ulcerative colitis, inflammatory bowel disease,
fatty liver disease and type 2 diabetes. Some researchers link leaky gut more generally to
autoimmune, infective, metabolic, and tumoral diseases (Fasano 2020). Western medicine has
been slow to accept leaky gut as a medical syndrome, although this seems to be
changing. Many studies are now focussed on this aspect. One recent finding (Raftery 2015)
conducted with Crohn’s disease patients shows that a hormone (vitamin D) can substantially
improve leaky gut. Vitamin D is already receiving kudos from researchers for its potential to
prevent various cancers, heart disease and serious respiratory conditions such as pneumonia.
A similar end result to a leaky gut can occur with vaccines, which are injected directly into the
bloodstream avoiding the normal bodily barriers to foreign substances. The damage can be
magnified in babies and infants whose immune system is not fully developed. Take for
example, the human flu vaccine antigen. This is produced using insect and chicken egg material.
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The vaccine virus particles will therefore contain foreign proteins causing unpredictable
immunological human responses: different than would be expected from influenza viral
particles on their own. One possible outcome is that the foreign proteins could produce
antigens that cross-react with self-structures resulting in autoimmunity. Present safety testing
does not test for such cross reactions. The potential inter-related induced problems are undone
science. It was only recently found that "influenza" is very dependent upon a host for its
transmissibility and immunogenicity. This follows the findings of the first ever study to
ascertain what is the composition of an influenza virus (Hutchinson 2014). Considering the
decades of vaccine use and promotion, it is surprising that the full definition the proteins
contained and their origin was not previously achieved. Billions of dollars annually have been
invested into flu vaccines to fight a viral enemy whose basic building blocks were not known
until a few years ago.

Comorbidity

Although we are primarily concerned with what can cause, or initiate autoimmunity from an
environmental viewpoint, it is pertinent to consider, as mentioned previously, that it is
common for a sufferer to have more than one autoimmune disease. It is also possible to see
multiple symptoms across different organs depending upon the person's genetic
characteristics. There is much medical literature that people who have diabetes have a high
prevalence of other autoimmune diseases (Krzewska 2016, Alves 2016). One popular theory
concerns the fact that in diabetes there is excessive sugar present in the blood than what cells
absorb for fuel (Bland 2017a). The excess sugar then starts reacting to various bodily tissue
proteins producing glycation on the surface of cells. The glycosylation end products, AgE
proteins, are then seen as foreigners by the immune system. The immune system then
attacks the cells coated with such.

Gluten and Wheat Germ Agglutinin (WGA)

These substances are covered here since they are essentially substances that the human
digestive system cannot deal with due to not having the organs to digest them nor the required
enzymes. They become environmental exposures due to their clear presence in today’s
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environment. Although most xenochemical exposures are not realised by the public, gluten has
finally risen in prominence in the last decade due to many people seeing short to medium term
health effects from its withdrawal from their individual diets. But, as will be seen in this section,
there is also the WGA which has had little research on it health effects, and from the little
knowledge available, is potentially another concern in general in wheat based diets.
The human digestive system is quite different to ruminants, so is not suited to grasses, or the
seeds of grasses, or field grass grains. These have been introduced into the diet, be it hundreds
of years ago, an insignificant time in respect to evolutionary spans of millions of years, and
increased in concentrations since, with hybridisation. Although these have mostly been studied
on their own, these in-combination with the thousands of other environmental effects on
health must be considered in respect to potential potentiation or synergism which simply have
not been studied.
It has been found that the presence of gluten on the intestinal wall (epithelium) stimulates the
body to produce a substance called zonulin (Fasano 2011). Zonulin causes the epithelium cells
to contract to produce gaps rather than tight junctions between them. This is a bodily process
normally utilised to quickly flush an intestinal area, washing the foreign substance away. This
was first found as an automatic reaction inside the intestines to the presence of cholera protein
complex and explained the amount of liquid present in the resultant diarrhoea. While there is
much undone science on this subject, it seems that in certain people with an epigenetic
predisposition, the zonulin production continues. This results in the permeability between the
epithelial cells which separate the intestinal contents from the surrounding blood vessels. This
results in many foreign substances entering the bloodstream initiating an immune response to
clean them up. Increased permeability is seen from radiation, chemotherapy and other toxins
from environmental exposure.
Many autoimmune diseases have been found to involve alterations in intestinal permeability.
Some include type 1 diabetes, multiple sclerosis, and rheumatoid arthritis. The permeability is
also involved in cancer development, infections, and allergies (Fasano 2011).
It is generally accepted that it is the interplay between environmental factors and
specific susceptibility genes that underlies the aberrant immune response responsible
for the onset of these diseases. Less than 10% of those with increased genetic
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susceptibility progress to clinical disease, suggesting a strong environmental trigger in
the pre-disease state (75, 152). Environmental factors are also likely affecting the
outcome of the process and the rate of progression to disease in those who develop
pathological outcomes (Fasano 2011p160).
Wheat has been hybridised for yield and aside from being now able to grow 8 to 10 times the
tonnage from the same area of soil than the original wheat varieties, it has also been bred for
pest and mould resistance. This has been achieved by increasing wheat germ, gluten and
phytate content. Phytates bind (take-out) zinc, potassium, calcium, magnesium and iron, all
critical for many processes in the body.
In functional medicine, many practitioners seem to regard gluten as being indigestible in a
human being. “some people can react to this very strongly, some mildly and some are not
feeling anything at all. But it doesn’t mean, that if you don’t feel it, it doesn’t mean it’s not
harming you” (De Carvalho 2017). There is a growing body of evidence suggesting that
autoimmunity may result from molecular mimicry between gliadins (a component of gluten) or
transglutaminase enzyme tissue and various tissue antigens, including nervous system proteins
(Kaufman 1992, Sadeharju 2001, Calcinaro 2005, Davies 2008). The gliadins can also amplify
opioid effects on the brain. Depending on the tendencies of the host, these can then magnify
problems, for example, cause auditory hallucinations in schizophrenics, behavioural outbursts
and reduced attention spans in ASD people, trigger mania in bipolar illness, etc. (Davis 2020).
More on gluten can be found in a later chapter on an ignorance topic.
Traditional antibody testing registers proteins that cross react with human tissues, but there
is a potential elephant in the corner that is missed. Wheat germ agglutinin (WGA) binds to
human tissue and by binding to tissue it causes autoimmunity against that tissue, and because
it doesn't belong there the immune system, in trying to get rid of it, ends up destroying tissue
in the process. There is no genetic susceptibility or immune system antibody status required for
WGA to do its damage. This could explain why chronic inflammatory and degenerative
conditions are common in wheat-consuming societies when gluten allergies or intolerances are
not apparent.
There are pathogenic similarities between WGA and certain viruses. They are of similar size and
both enter cells through endocytosis. The influenza virus and WGA do this via the sialic acid
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coatings on the cell membranes. WGA’s ability to affect cells through these same pathways has
been noticed in competitive cell binding studies (Weis 1988, Finlay 1987). Once viruses enter
cells, their incorporation into the genetic material for reproduction starts to blur the line
between self and non-self in the virally transformed cells. To clear the infection, the immune
system must attack its own virally transformed cell. As WGA antibodies have been shown to
cross react with other proteins (Tchernychev 1996), even if the phenotype of cells is not
changed into “other,” the cross-reactivity of the WGA antibodies with normal cells can produce
autoimmunity.
Plants do not have the cell-mediated immunity of some insects or an antibody driven
secondary immune system like humans. They have a simple system for their immune defence.
Grass family seeds, e.g., wheat, rice, rye, spelt, use high levels of defensive lectins.
Unfortunately, lectins are resistant to a wide range of pH and temperatures, so normal cooking,
fermentation, sprouting and digestion processes are generally ineffective in modifying them.
WGA lectin has the same disulfide bonds that are present in vulcanised rubber and human hair,
so are strong and durable. Since it is such a powerful insecticide, biotech companies have used
it to create genetically modified WGA-enhanced plants. The human intestines allow the
passage of molecules up to 1000 kilodaltons through its walls: WGA is only 36 kilodaltons in
size so can easily pass through.
Glucosamine is frequently used for reducing pain and inflammation. We have no dietary
deficiency of shells of crab, lobster or shrimps made into such a powder. However, WGA will
bind to such substances thereby reducing the load on the human cells and relieve symptoms
thereby giving glucosamine its usefulness. NSAIDS are also frequently prescribed. The affected
individual however, may be better served by removing the WGA sources from their diet:
attention the cause rather than treating the symptoms.
Even in celiac disease, WGA seems to play a role totally independent from gluten. Significantly
higher levels of IgG and IgA antibodies against WGA have been found in patients with celiac
disease. These antibodies do not react with gluten antigens (Sollid 1986, Fälth‐Magnusson
1995).
As WGA can readily pass into the bloodstream, it can flow to the brain where it can also easily
pass the blood brain barrier (Broadwell 1988) pulling bound substances into the brain with it
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(Damak 2008). This ability is utilised in researching ways to deliver drugs into the brain. WGA in
the brain can cause extensive damage leading to neurodegenerative disorders, affecting myelin
sheaths (around nerves) and inhibiting nerve growth factor (Dolapchieva 1996, Hashimoto
1989).
WGA can cause weight gain and insulin resistance (Yevdokimova 2001), as well as other
endocrine system effects such as attaching itself to sperm and ovary cells. It has affinity for
thyroid tissue (Sasano 1989), can cause pancreatic hypertrophy, increased risk of cancer, and
the list goes on for a variety of effects. In respect to gastrointestinal effects, relevant in making
this area more susceptible to other environmental exposure effects: it affects the epithelial
membrane, reduces villi surface area, causes cytoskeleton degradation in intestinal cells, and
decreases quantities of heat shock proteins (Ovelgönne 2000).
As can be seen from gluten and WGA’s varied effects, their actions can aid the passage of many
other environmental xenochemicals across the intestinal wall and in even crossing of the bloodbrain barrier. Their induction of immune system reactions and over-reactions adds to the
immune system load in trying to handle the millions of xenochemicals that the human body is
exposed to. Their direct connections with autoimmune conditions highlight another concerning
environmental exposure in the food system.

Glyphosate as a Pesticide Example

Following on from the above section on wheat, a herbicide, glyphosate, has been used
extensively in cropping, as well as a desiccant commonly applied to harvested grains. As a
result, many agricultural foods have glyphosate residues present. This transfers to the food
chain resulting also in human glyphosate residue levels. It is also extensively found throughout
the environment in general. It has been chosen simply to comment on one of many pesticides
and its health effects, particularly here for autoimmunity.
Glyphosate’s story in becoming a pesticide for food crops is typical of many in that it was
originally used in a different industry. In glyphosate’s case, it was a chelating agent in pipes,
boilers etc. to clean the inside of metal surfaces. After being repurposed by Monsanto as a
herbicide, the company promoted it as a safe chemical since it only affected plants by
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interfering with their shikimate pathways, which humans did not have. However, its antibiotic
properties causing this pathway interference affected the human microbiome where all such
bacteria had this pathway. But not only that, its chelating properties bound minerals in soil and
plants making them unavailable. It also obliterated the soil microbiome which affected plant
nutrient content, and stopped a source of microbes that we need to colonize the gut.
The antibiotic and nutrient sequestering properties of glyphosate affect the human gut in
similar ways, thereby indirectly suppressing the immune system.
Generally, once consumed, glyphosate can cause many problems such as suppression of
enzymes in the liver used for detoxification, and detrimental effects on metabolic transport
mechanisms underlying important biochemical pathways. Its link with many autoimmune
diseases is hypothesised to be via molecular mimicry (Samsel 2017, Samsel 2013).
Another source of glyphosate exposure to humans is through vaccines (Samsel 2017). The live
measles virus, for example, can produce glyphosate-containing haemagglutinin, which then can
cause an autoimmune attack on myelin protein, typical of autism.
While many studies have focused just on glyphosate, the normal product mix, Roundup, of
which glyphosate is a minor component, appears to be 1000-fold more toxic than glyphosate
alone (Seralini 2017). “There was a fraud in the declaration of the active ingredient. There are
hidden poisons in Roundup which are, in fact, some petroleum distillate residues, burned,
oxidized a lot, and that will irritate any kind of membrane in the cells, like the gut membrane,
but also the kidney at the epithelium, and that will allow the penetration of the pollutant inside
the body” (Seralini 2017,00:10:00).
This section has simply used one pesticide example and considered some of the evidence
linking it to health effects. As has been seen, this particular pesticide has many health effects.

Other Environmental Xenochemical Health Effect Examples

There are millions of toxic xenochemicals in the environment that one could consider in respect
to autoimmunity effects as well as a myriad of other health conditions. Here however let’s
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close this section by mentioning some other diverse examples to show the diversity of causes
focusing on autoimmunity.
Bisphenol A (BPA) is a chemical used to make hard plastic items, like re-useable water bottles,
food containers, baby bottles, pitchers, tableware and other storage containers, eyeglass
lenses, CDs, DVDs, computers, appliances, sports safety equipment and many other products. It
is used in epoxy resins in food can inside coatings, bottle tops and water supply pipes. Small
amounts of BPA are released into the contacting food and beverages especially through storage
and heating. Infants can have considerable exposure to BPA since infant formula usually utilises
epoxy-lined cans and the warming of baby bottles increases leaching from the plastic. BPA has
been found in human breast milk. It is also present in indoor air and dust, dental sealants and
numerous other products.
BPA disrupts the endocrine system and can bind to proteins, thereby creating a trigger for
autoimmunity (Kharrazian 2017).
In diverse environmental exposures, such as the workers who worked at ground zero, after the
9/11 destruction of the twin towers, many of the workers developed autoimmune diseases.
They were exposed to many different metals, such as aluminium (Shoenfeld 2017, Webber
2016). It has long been known that heavy metals such as lead, cadmium and mercury affect the
immune system (Koller 1973, 1980).
Although industry and orthodox medicine would argue that smoking is a personally imposed
exposure, it is pertinent to point out its impact on the immune system. It can also induce the
immune system to react toward the body’s own organs. In smoking, the proteins in the alveoli
in the lung change to an extent that they are not recognized anymore as self-tissues, and the
immune system attacks them (Shoenfeld 2017). There is a diversity of the xenochemicals
present in smokes.
Autoimmune cross-reactivity has been seen to be induced by vaccines. The cross reactivity has
been linked with narcolepsy, Guillain-Barré syndrome, multiple sclerosis, demyelinating
neuropathies, systemic lupus erythematosus, and postural orthostatic tachycardia syndrome
(Segal 2018).
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Rather than researching what induces autoimmunity, a recent study found that EMF shielding
improved the autoimmune disease conditions of the people studied (Marshall 2017).
As can be seen in considering a sample variety of autoimmunity causal links studied in the
literature, the potential of a wide variety of environmental exposures to cause autoimmune
diseases is significant.

Shortcomings of Orthodox Treatment on Autoimmune Diseases

It is pertinent here to utilise quotes from practitioners having many years’ experience in
treating autoimmune diseases. These are from interviews in the Betrayal documentary series
aired in 2017, specifically on autoimmune disease. Whilst the statements are reflected in the
scientific literature, the frank, and to the point comments were valuable for use. They highlight
the orthodox non-recognition that environmental exposures can be causes of the diseases and
the orthodox approach of treating symptoms only.
…our body actually doesn’t respond to itself. It’s responding to something that happens
to our body that makes it a non-self. Now, that is a paradigm shifting concept (Bland
2017b, 00:08:30).
Unfortunately, most common therapies are designed to suppress or block the body’s
own immune system instead of figuring out why it’s so pissed off in the first place
(Hyman 2017, 00:05:00).
Any intelligent person could analyze this from the perspective that if we only mask
symptoms, and in the process of masking symptoms, we create new disease with the
drugs we use to treat those symptoms. Autoimmune is notorious for this. Look at the
drugs used, the immune-suppressing drugs that are used to treat lupus, and rheumatoid
arthritis, and psoriatic arthritis, it cause[s] cancer. It’s very clear on the warning label.
Very clear, they cause cancer. They shut down the immune system (Osborne 2017,
00:59:30).
…debilitating diseases like rheumatoid arthritis or asthma or multiple sclerosis or
eczema or schizophrenia can actually turn around by taking gluten and wheat out of
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your diet. It happens every day. Thousands and thousands of people (O’Bryan 2017
00:18:18).
A leaky gut puts you at a serious risk of any of the terrible 80 estimated autoimmune
diseases, and the new ones that are being labelled…There is a connection between
leaky gut and arthritis… It's not just toxins, but it's also about what you're not getting.
Getting vital vitamins is essential for having your body function properly and optimally
(O’Bryan 2017,00:18:18, 00:25:30, 00:38:16).
There's been a 25% increase in the last 15 years in the presentation of inflammatory
bowel disease. This is absolutely a reflection of the loss of relationship between the
environment which lives inside them and the human that's possessing that
environment. People have become incapacitated, co-dependent upon strong pain killers
or different types of medication, and a result of that always leads to a compression of
life choices (Ash 2017, 00:01:30).
The above comments reflect a cross section of practitioners who treat people suffering
autoimmune diseases. They have been specifically interviewed due to their various successes in
treating autoimmune diseases. Unfortunately, most come from the functional or integrative
medicine side rather than from the orthodox medicine side which typically is successful only in
treating the symptoms short term before other complications ensue. Orthodox approaches do
not consider environmental exposure potentials.

Cancer
There have been billions of dollars spent in trying to find a cure for cancer over many decades.
The treatment of cancer is itself is a multi-billion-dollar industry worldwide. High technology
treatments such as radiation therapies and patented drugs are the orthodox treatments,
despite the presence of thousands of suppressed studies on successful dietary modifications
and treatments, such as mushrooms, celery seeds, cannabis oil, etc. (Zhang 2009, Gao 2011).
The dominant orthodox cancer treatment of chemotherapy has a 3% success rate in the US
(Johnson 2020). It is interesting that the side effect of most chemo drugs is cancer.
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Little is spent on researching the causes of cancer with the view of instigating preventative
measures or even simple public awareness measures for other than a handful of exposures
including smoking and skin cancers. The US National Cancer Advisory Board was highlighted
decades ago for its board of 23 members as not having one member that had experience in
preventative medicine or epidemiology to which Epstein summed up as “Billions for cures.
Barely a cent to prevent” as a title for his paper (Epstein 1984).
This section will consider cancer as another major health condition with potential causes from
environmental exposures. It will briefly consider three xenochemical exposures and their
cancer links.
The history of explanations provided for the causes of cancer by the orthodoxy has been quite
inconsistent (Proctor 1995p32):
•

In the 1880s and ‘90s the consumption of tomatoes was regularly offered as the
cause of cancer

•

In a ridicule of the above it was suggested that increased sanitation saw people
living longer and therefore more chance of succumbing to cancer

•

The director of the New York Institute for Malignant Disease in 1908 proposed
the theory that the distribution of cancer followed the distribution of Trout (fish)

•

In 1915 it was proposed that “excessive nutrition” was linked to cancer.

•

The above gradually developed by 1937, to the consumption of canned and
preserved foods, white bread, meats, sweets, and other foods connected to
constipation, ulcers and obesity.

In looking at the current state of knowledge on the causes, there is a lack of incorporation of
the many potential environmental triggers shown in the literature. Below is a typical crosssection of explanations from health authorities of what causes cancers.
Most mutations are spontaneous, with no real reason for the change, however there
are certain things that can cause mutations or make cells with mutations more likely to
become cancers. These include:
•

damage to cell DNA

•

radiation, including ultraviolet radiation from the sun
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•

chemicals in tobacco smoke

•

substances produced by the body, called reactive oxygen species

•

cells dividing more often

•

getting older, which increases the number of times cells have divided

•

the female hormone oestrogen which stimulates some cells in the breast or womb
to divide

•

abnormal cells not dying

•

the human papilloma virus can help abnormal cells in certain areas of the body to
continue to live and divide (Cancer Institute NSW 2020).

We do not know all of the risks and causes of cancer. However, there are a number of
chemical, physical and biological agents that have been shown to trigger the mistakes in
the cell blueprint that cause cancer. These are called carcinogens and include tobacco,
ultraviolet radiation and asbestos……Cancer can sometimes develop without any
specific causes (Australian Cancer Council 2020).
Gene mutations can occur for several reasons, for instance:
•

Gene mutations you're born with. You may be born with a genetic mutation that
you inherited from your parents. This type of mutation accounts for a small
percentage of cancers.

•

Gene mutations that occur after birth. Most gene mutations occur after you're born
and aren't inherited. A number of forces can cause gene mutations, such as
smoking, radiation, viruses, cancer-causing chemicals (carcinogens), obesity,
hormones, chronic inflammation and a lack of exercise (Mayo Clinic 2020).

A sporadic (occurs by chance) cell change or mutation is usually what causes childhood
cancer. In adults, the type of cell that becomes cancerous is usually an epithelial cell.
Epithelial cells line the body cavity and cover the body surface. Cancer occurs from
environmental exposures to these cells over time. Adult cancers are sometimes referred
to as acquired for this reason (Standford Health Care 2020).
In referring to genetic explanations, some of the above orthodox viewpoints conflict with much
current literature and experience, for example:
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•

Less than 5% of cancer incidence is genetically related (Johnson 2020).

•

Acknowledging the increasing cancer rates in children, a report to President Obama in
2010 commented that
The causes of this increase are not known, but as a meeting presenter
emphasized, the changes have been too rapid to be of genetic origin. Nor can
these increases be explained by the advent of better diagnostic techniques such
as computed tomography (CT) and magnetic resonance imaging (MRI). Increased
incidence due to better diagnosis might be expected to cause a one-time spike in
rates, but not the steady increases that have occurred in these cancers over a
30-year span (Reuben 2010).

•

It has repeatedly been presented by orthodox doctors that cancer is a genetic disease.
However, it has been proposed that it is metabolic. With many ‘experts’ saying it is
genetic, are they looking in the wrong area? It has been strongly argued that genetic
damage is secondary (Christofferson 2017, Lee 2012).

In the early 1900s cancer was a rare disease but today it is the second largest cause of death in
most developed nations. Rachel Carson drew attention to cancer incidence being only 4% in
1900 and 15% in 1958 (now around 20%+) corresponding with the increasing use of agricultural
chemicals.
The idea of environmental causes of cancer originated from the 1950’s when John Higginson
attributed 70 to 80% as being environmentally related, linked to personal habits, pollution and
occupational exposures. The WHO in 1964 endorsed this view that “the majority of human
cancer is potentially preventable” (WHO 1964p4). Higginson went on to champion this
viewpoint (Higginson 1969). John Cairns in 1975 said that “almost all cancers appear to be
caused by exposure to factors in the environment” (Cairns 1975p64). An implication of
environmental causation is that the cancer policy of just pursuing a cure was the wrong “war”
to be fighting. Was the multi-billion-dollar expenditure of the US government on the war on
cancer a medical failure?
In a book written to highlight the industrial and political interests in maintaining the status quo
of treating cancer once formed, and ignoring the causes, Robert Proctor wrote his book titled
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Cancer Wars. A Professor of History of Science, at Stanford University, Proctor highlighted, per
his book’s subtitle, “how politics shapes what we know and don’t know about cancer”. He later
expanded this theme co-editing a book on agnotology which is an area of study this thesis will
utilise.
Cancer is caused by chemicals in the air we breathe, the water we drink, and the food
we eat. Cancer is caused by bad habits, bad working conditions, bad government, and
bad luck-including the luck of your genetic draw and the culture into which you are born
(Proctor 1995p1).
A press release by the International Agency for Research on Cancer, stated: “Global battle
against cancer won’t be won with treatment alone. Effective prevention measures [are]
urgently needed to prevent [a] cancer crisis” (IARC 2014p2).
Cancer is regarded by some to be a final over-presentation of a lack of homeostasis that can
have happened 10 to 20 years ago. Chemo is used to treat cancer only when it is in its final
stages (Jimenez 2020, Hueper 1942). This presents part of the problem in recognising the actual
causes and is perhaps why the orthodox view is slanted toward the disease just happening in
that there can be no currently obvious explanation.
In his large book on the subject Hueper, in 1942, attributed the gigantic growth of modern
industry as producing many chronic diseases never seen before by exposing us to new synthetic
substances in never ending number (Hueper 1942). Years later Hueper wrote that government
censorship of the radiation health effects from uranium mining, delaying attention to the
situation, had caused the death of countless men which could have been avoided (Hueper
1976).
Samuel Epstein contended that “there is now growing recognition that the majority of human
cancers are due to chemical carcinogens in the environment” (Epstein 1974p2435). He also
seemed to believe “that the germ-line genetic effects of environmental chemicals could be as
serious as the shorter term cancer they caused” (Epstein 1970p817). Epstein had also coauthored papers such as a highly cited review of the carcinogenic nitrosamines produced in the
stomach from consuming nitrates/nitrites used in meat and fish as preservatives, still
extensively used today (Lijinski 1970). In his book there were many statistics such as in respect
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to chemical food additives where it was estimated that about 4kg were consumed per year per
person (Epstein 1978).

A recent study identified chemicals that may cause breast cancer through upregulation of
estradiol (estrogen) and progesterone. Almost 300 chemicals found in pesticides, consumer
products, food additives, and drinking water were identified. About 13% of these were
previously identified as “unlikely” carcinogens or reproductive/developmental toxicants,
despite showing cancer-causing potential in studies (Cardona 2021).
The warning of increasing cancer rates was only one of Epstein’s points. He also charged that
industry deflected, distorted and destroyed evidence of carcinogenicity of its various products.
The industry approaches he put forward summed up (Proctor 1995p58) as below:
Blocking regulation of hazardous products and processes:
•

Minimising of hazard potential

•

Maximising compliance costs

•

Exaggeration of product efficacy

Strategies employed:
•

Attention diversion
o Insisting on greater precision in studies
o Insisting on longer term animal/human studies
o Public propaganda such as media blitzes
o Blaming the victims (through genetics or smoking habits etc.)

•

Controlling information: usually by withholding it from government
departments

•

Influencing government policy via lobbying through to writing of
regulatory legislation

•

Government agency exhaustion by repeatedly challenging assumptions in
risk assessment procedures etc.

Perhaps the most serious of the above to human deaths was the withholding of information of
which there are other examples within this thesis. One example cited was when European
plastic manufacturers in the early 1970s, found that vinyl chloride could cause cancer. They
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shared the findings with the US Manufacturing Chemists’ Association and they then withheld
their publication. It wasn’t until the deaths of several workers in such plants died of rare liver
cancers many years after, did they finally release such information due to public pressure
(Proctor 1995).
An example of industry ability to delay government action was that of aldrin and
dieldrin, primarily used on corn, where the US FDA had evidence of their carcinogenicity
from 1962, yet the Shell Chemical Co.’s influence saw a ban on agricultural uses in 1975:
their use in termite treatment in houses was not banned. A similar thing happened with
chlordane and heptachlor: they were finally phased out more than a decade after the
US FDA discovered cancer in mice studies. In that time 24 million houses had been
treated with these persistent chemicals (Proctor 1995p23).
Epstein likened the fact that industry was the main supplier of cancer information to the
government regulatory agencies as like “asking the Mafia to give the police a list of people who
should be imprisoned” (Proctor 1995p59).
Of the thousands of xenochemicals in the environment that have carcinogenic links in various
studies, three are addressed here: glyphosate, aluminium and PFAS chemicals.

Glyphosate and Cancer

This has been touched on in the previous section on autoimmune disease connections. Until
recently, after court cases in the US have been won based on glyphosate use inducing various
cancer conditions in exposed workers, the orthodox position had been along the lines of:
“There is no good evidence that people exposed to glyphosate at low levels, for
example when using it as a weed killer in their garden, have an increased risk of cancer”
(Cancer Research UK 2020).
Yet there were studies that had connected low level exposures to various cancers. One was a
study on breast cancer which concluded that two glyphosate containing products “…can cause
cellular damage at low doses in a relatively short period of time …mainly affecting cell cycle and
DNA repair” (Thongprakaisang 2013p129). The mounting evidence was such that in 2015, the
International Agency for Research on Cancer (IARC) classified glyphosate as a probable human
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carcinogen (IARC 2015). Yet in the same year the European Food Safety Authority (EFSA)
concluded in a review that “glyphosate is unlikely to pose a carcinogenic hazard to humans.”
(EFSA 2015p5). This then prompted an article authored by 92 scientists, without industry
affiliations, criticizing the EFSA review. One of the criticisms the EFSA review was that:
…almost no weight is given to studies from the published literature and there is an overreliance on non-publicly available industry-provided studies using a limited set of assays
that define the minimum data necessary for the marketing of a pesticide. The IARC WG
evaluation of probably carcinogenic to humans accurately reflects the results of
published scientific literature on glyphosate and, on the face of it, unpublished studies
to which EFSA refers (Portier 2016p743).
The misinformation produced by Monsanto is discussed further in this thesis’s coverage of
ignorance in a later chapter. In the US, Edwin Hardeman took Monsanto to court alleging that it
concealed the risks of Roundup Herbicide causing non-Hodgkins lymphoma. He was successful
with the case with his attorney stating:
It is clear from Monsanto's actions that it does not care whether Roundup causes
cancer, focusing instead on manipulating public opinion and undermining anyone who
raises genuine and legitimate concerns about Roundup (Levin 2019).
Later in 2019, a study showed that glyphosate has multi-generational effects. Pregnant rats
were exposed to half of the European Food Safety Authority no-observed-adverse-effect-level
for glyphosate between the eighth and 14th day of gestation. The offspring had higher rates of
birth defects, obesity, and diseases of the kidneys, prostate, testes, ovaries and mammary
glands (breasts). A 30% higher rate of prostate disease occurred in the third generation males.
The third generation females showed a 40% higher rate of kidney disease. Cancer was not
unusual in the first and third generations but was at an increased incidence in the secondgeneration (Kubsad 2019).
In the discussion on the possible distortion of meta-analyses in chapter 4, two such analyses,
published three years apart, are cited. The Monsanto-funded analysis concluded “a causal
relationship has not been established between glyphosate exposure and risk of any type of LHC
[lymphohematopoietic cancer which includes NHL]” (Chang 2016p402). The later meta analysis
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concluded there was “a compelling link between exposures to GBHs [glyphosate based
herbicides] and increased risk for NHL [non-Hodgkin lymphoma]” (Zhang 2019p186).
As seen from the above there has been an effort displayed by the manufacturer, and
government authorities in some instances, to overlook the independent study results showing
links between glyphosate and cancer.

Aluminium and Cancer

Aluminium has been chosen here as an example of a heavy metal that is now widely found in
the environment: in the air, food, cooking products, cosmetics, medicines, vaccines, dentistry,
etc. (Exley 2013). Aluminium has been recognised as a mutagen for many years but specific
research in humans is scarce. The majority of studies focus on effects in cell lines. Aluminium
is a pro-oxidant, excitotoxin, inflammagen, and immunogen (Exley 2013). There are studies
that have generally associated cancer with aluminium exposures (Andreotti 2012, Gibbs 1985).
Mentioned in other thesis chapters are the findings of aluminium levels in Alzheimer's
disease.
There has been recent interest in aluminium exposure and breast cancer. The typical
orthodox position is:
Because underarm antiperspirants or deodorants are applied near the breast and
contain potentially harmful ingredients, several scientists and others have suggested a
possible connection between their use and breast cancer (Darbre 2009, McGrath 2003).
However, no scientific evidence links the use of these products to the development of
breast cancer (NIH 2020d).
In the above orthodox position statement, it is interesting to note that the two papers referredto make clear science-based concerns, firstly about the link between aluminium-based
antiperspirant use and breast cyst development (Darbre 2009). The second is a population
sample study showing that the “frequency and earlier onset of antiperspirant/deodorant usage
with underarm shaving were associated with an earlier age of breast cancer diagnosis”
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(McGrath 2003p479). Yet, despite acknowledging these studies, the statement asserts there is
“no scientific evidence.”
Aluminium is now commonly found in human breast cells. With the incidence of breast cancer
increasing in industrialised countries since the mid 1960’s, the introduction of aluminium-based
antiperspirants at the end of the 1950’s seems very suspect considering the time delay from
cancer initiation to diagnosis. Furthermore, the majority of the tumours occurring in the upper
outer quadrant of the breast (McGrath 2003, Darbre 2016, Mandriota 2017) adds to the
association. It is interesting that after finding links (Sappino 2012), especially in studies
published in 2016 and 2017 (Mandriota 2016, Linhart 2017), one of the lead authors,
Mandriota, authored a ‘more studies needed’ paper one year later (Mandriota 2017).
As seen in this section, aluminium’s links to cancer has seen studies ignored as well as suspect
professional intimidation to maintain the orthodox position.

PFAS Chemicals and Cancer

Per- and Poly-Fluroalkyl Sustances (PFAS) are a group of manufactured chemicals that have
been used in various products since 1950. PFAS are heat, oil, grease, and water resistant so
their uses have been broad: from fire retardants/foam to “grease-resistant paper, fast food
containers/wrappers, microwave popcorn bags, pizza boxes, and candy wrappers”, pesticides,
non-stick “cookware such as Teflon® coated pots/pans, stain resistant coatings such as
Scotchguard® used on carpets, upholstery, and other fabrics, water resistant clothing such as
Gore-Tex®, cleaning products, personal care products (shampoo, dental floss) and cosmetics
(nail polish, eye makeup), paints, varnishes, and sealants” (ATSDR 2017). As early as the 1950s
it was known that the chemicals could leach from packaging into food (Melnick 1953).
Most PFAS chemicals, such as perfluorooctane sulfonate (PFOS) and perfluorooctanoic acid
(PFOA), do not break down in the environment. PFAS being stable chemicals, can travel long
distances, seep through soil into groundwater, and be carried through air. They bioaccumulate
in animals and humans. There are now levels found in rain, human blood & adipose tissue,
breast milk, indoor cats and the Arctic and Antarctic.
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PFAS chemicals have been detected in vegetables (Eun 2020), milk and dairy products
(Sznajder-Katarzyńska 2019), potatoes, cereal seeds, and fruits (Ghisi 2019). In 2017 the USFDA
found a PFAS chemical in a sample of a chocolate cake 250 times higher than federal
recommendations yet simply dismissed any public health threat without substantiation
(Genualdi 2017). Recently a consensus statement from 33 independent scientists from 11
countries warned that inadequate global regulations of chemicals in food packaging pose a
growing risk to human health (Muncke 2020). Few of the approximate 12000 chemicals used in
food packaging have been adequately studied to determine what risks they may pose to
consumers. PFAS chemicals are dominant in many food packaging items.
Immunotoxicity and carcinogenicity effects of PFAS chemicals were found in studies done more
than thirty years ago. This was mostly from blood samples from exposed workers and in the
general population and community water supplies around manufacturing plants, yet nothing
appeared to be done to restrict further use in the general community.
The association between cancer and PFAS chemicals is now well established. These are some of
the chemicals found in drinking water in cities through the U.S., in foods and in people. In 2015,
data from the 2007 to 2010 US National Health and Nutrition Examination Survey found 97% to
100% of serum samples taken contained PFAS chemicals (Lewis 2015).
The authors of a recent study (Temkin 2020) undertook an analysis of 26 different PFASs to
determine the mechanism these chemicals may use to trigger cancer growth in humans and
animals. They used the Key Characteristics of Carcinogens framework to identify hazards.
Analyses were done on how the chemicals may change DNA, affect the immune system, alter
cellular communication, trigger inflammation and other factors. One of the toxicologists
involved in the study commented on the carcinogenic nature: “We found that every single one
of them exhibited at least one of the key characteristics” (Lee 2020). PFOA and PFOS chemicals
had the greatest number, with each chemical exhibiting up to five characteristics that may
trigger cancer.
Replacements for these toxic chemicals are also likely not safe. DuPont introduced GenX as a
replacement for PFOA in Teflon in 2009 and it has since tested positive to affect hormone
activity (Conley 2019). The EPA has also classified GenX as "having suggestive evidence of
carcinogenic potential" (Temkin 2020p1).
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This section highlights that despite considerable evidence over decades, of the carcinogenic
nature of this group of chemicals, authorities allowed their extensive use to continue. Where
they have been replaced, the lacking assessment system has allowed yet another generation of
toxins to be extensively used.

In this short coverage of cancer, considerable evidence is available linking cancer to many
environmental exposures. Glyphosate, aluminium, and PFAS, have clear potential links to
cancer causation. There however remains large areas of undone science on the potential for
cancer causation with many exposures such as to nano-materials. From previous experiences
with similar substances such as asbestos, there is a need to research exposure by thorough
biomonitoring.
We have now considered two large areas of chronic disease, autoimmune diseases and cancer.
These diseases have been shown to have many environmental connections in respect to their
origins. We will now move on to illustrate more-general health effects from environmental
exposures.

INDIRECT ENVIRONMENTAL HEALTH EFFECTS
Xenochemicals can cause a myriad of indirect health effects. These indirect effects are rarely
addressed in regulatory style studies looking only at specific end points where it is sought to
determine whether chemical ‘X’ will produce symptoms ‘Y’ by a simple definable mechanism.
This section briefly considers this aspect.
The complexity of human body functions with the multitude of natural (endo) chemicals and
chemical reactions is generally acknowledged by scientists. Many mechanisms are still not
understood. There are many bodily chemical reactions that occur for normal healthy body
functions, e.g., the complex pathway of digesting food, converting it to essential nutrient
chemicals, and their distribution and absorption by different parts of the body. There are many
complex sequences of chemical reactions that occur with most reactions interacting with many
others directly or indirectly. To study the effect of one xenochemical in amongst these millions
of reactions that occur in the human body is quite a challenge. If a xenochemical does, or does
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not, produce significant detected effects then that does not discount a myriad of other nonobvious effects. Most studies look at only defined end points, so if no effects are observed in
those end points, this cannot be interpreted as an absence of any effects. Yet industry
sponsored studies, and the government regulatory authorities, frequently assume such and
reassure the public on this basis.
There are many examples where risks of contracting certain diseases have been related to
environmental xenochemical exposures. One example is the increasing incidence of celiac
disease. In a recent study young people who had high blood levels of pesticides related
chemicals (DDEs) and polybrominated di-phenyl ethers (PBDEs) (Substances used as flame
retardants in electronics, upholstered furniture, and mattresses) had twice the chance of being
diagnosed with celiac disease. In females, those with higher-than-normal exposure to
perfluoroalkyl substances (PFAs) (used as polymers, surfactants and non-stick cookware) were
between five and nine times more likely to end up with celiac disease (Gaylord 2020).
Today, compared to previous centuries, there are unprecedented exposures to xenochemicals
from the environment: in the food, water, air, the products applied to the skin, the medical and
dental materials used, and even from within the womb. Population biomonitoring confirms
bioaccumulation of myriad toxicants (refer to a later section in this chapter).
As a primary causative determinant of chronic disease, toxicant exposures induce
metabolic disruption in myriad ways, which consequently result in varied clinical
manifestations, which are then categorized by health providers into innumerable
diagnoses. Chemical disruption of human metabolism has become an etiological
determinant of much illness throughout the lifecycle, from neurodevelopmental
abnormalities in-utero to dementia in the elderly (Genuis 2017p477).
A low dosage xenochemical entering the human body would rarely have a simple effect on the
body’s health. It may induce chemical chain reactions producing a cascade of different
outcomes. For example, it may induce oxidative stress affecting mitochondrial functions,
causing cell malfunction, inducing inflammation in tissues, causing malabsorption in the
digestive tract with subsequent nutritional problems with various signs and symptoms. Rarely
does xenochemical X produces a clear Y problem only. Another example is where some
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xenochemicals can be transformed by the liver into reactive metabolites which then cause
further and different adverse effects.
Recently a paper by Genuis & Kyrillos, in 2017, reviewed the available scientific literature as to
the evidence for low level chemical exposures causing human biological effects. Since this is
directly along the aims of this chapter to illustrate such effects, this paper has been used in the
following paragraphs reflecting some of their findings. There are many other effects
documented in this and other papers than the ones summarised below. The short coverage
shows the diversity of effects which have been studied. Detailed references are provided in the
paper and are not repeated in the summary below other than when supplemental comments
have been added. The remainder of this section can be skipped if one has an understanding
that there have been many studies done by independent researchers where environmental
toxins have been found to have direct and indirect effects on human biological functions.
Cytotoxic Mechanisms Affected
Heavy metals and pesticides can affect the endoplasmic reticulum in cells producing
chronic problems including atherosclerosis, kidney ailments, diabetes, and tumour
formation.
Mitochondrial damage from many xenochemicals relates to pathogenesis of many
chronic diseases ranging from autism, neurodegenerative diseases, cardiovascular and
metabolic diseases through to cancer.
Oxidative stress or free radical destruction by xenochemicals is regarded as the main
mechanism involved in neuronal damage, inflammation, carcinogenesis and other
processes. It is also thought to be involved in such diseases as Parkinson’s, Alzheimer’s,
ADHD, ASD, heart failure, atherosclerosis, myocardial infarction, vitiligo, and chronic
fatigue syndrome.
The now most prevalent brain disease, Parkinson’s Disease, has doubled in incidence
over the last 25 years. This has been attributed to environmental exposures (Dorsey
2020).

98

Peroxynitrates can be formed from common chemical exposures. These interact with
DNA, lipids and proteins by oxidative or radical mediated mechanisms. Peroxynitrate is
a pathogenic mechanism in conditions such as myocardial infarction, stroke, chronic
heart failure, diabetes, chronic inflammatory diseases, circulatory shock,
neurodegenerative disorders and cancer (Pacher 2007)

Cell receptors enable the communication with organs, and between physiological
responses and cellular actions. There are many chemicals, e.g., PCBs, PBDEs, phthalates,
mercury, that can occupy receptor positions and disrupt normal body functions over
time.

Epigenetic change is a regular occurrence and is clearly linked with environmental
exposures as well as other factors such as age and disease state. Studies show that such
changes may be initiators for chronic illnesses and that the changes can be passed on to
the next generations. These have been particularly linked with pesticide and heavy
metal exposures and various illnesses such as Parkinson’s, Alzheimer’s, ALS, multiple
sclerosis, diabetes, atherosclerosis, and even longevity.

The body’s detoxification process is important to prevent bioaccumulation of toxicants
that are entering the body all the time in the modern way of life. If this detoxification
process is inhibited and cannot keep up with the amount of toxicants entering the
system then the toxic overload will cause severe health effects. It has been shown that
common environmental pollutants, such as organochlorines, brominated chemicals,
PCBs, etc. can inhibit the detoxification pathways. These are chemicals that are
commonly found in the modern environment and inhibit detoxification at such
concentrations.

Many toxicants have been found to form plaque-like structures or deposits. Alphasynuclein protein assists in the control of neurotransmitters at the synaptic junctions of
nerve cells. Studies show some pesticides and solvents can produce increased levels and
abnormal deposition of this protein as seen in Parkinson’s disease. Neurotoxic plaques
are typical in Alzheimer’s disease. Toxins such as lead, mercury, aluminium, cadmium,
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arsenic, some pesticides and some metal based nanoparticles are increasingly being
implicated in these neurotoxic plaques.

Various xenochemicals such as allylamine and benzo(a)pyrene are being associated with
the formation of atherosclerotic plaque linked with cardiovascular diseases such as
hypertension, stroke, and coronary arterial disease.

A toxicant can displace normal molecules that may be essential for good health. This
occurs in relation to the receptors in the various types of cells. Rather than a nutrient,
for example, binding to the cell, via a receptor, the toxicant binds to the cell taking its
place. Carbon dioxide poisoning is a prime example of this phenomena. CO2 displaces
oxygen from its binding sites on haemoglobin through its higher binding affinity which is
more than 200 times that of oxygen. By interfering with the normal body oxygen
unloading system CO2 becomes a dangerous toxin. The brominated chemicals and
cadmium are other examples of this mode of toxification.

Cellular toxicity can occur by many other mechanisms:
•

Many toxicants can impair and dysregulate signalling in biochemical
pathways

•

Impairment of protein degradation by toxicants can affect antigen
processing, cell transcription, division and repair, biogenesis of
organelles, etc. Such pathway disruption has been associated with
illnesses from dementia to cancer.

•

The interruption of the transport of essential biochemicals for metabolic
functions can be inhibited by various toxins

•

The intra cellular degradation system (Autophagy) which is important for
a variety of cellular functions is inhibited by various toxins

Pathophysiological Mechanisms Affected
In addition to the deleterious effects that can happen on cells as generally outlined
above, metabolic alterations can occur from xenochemicals.
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We had mentioned endocrine disruption earlier. There are many toxicant effects in the
mimicking of hormones, others may act as hormone blockers, interfere with hormone
excretion or transportation, or alter gene expression affecting future generations. The
possible effects on human health are almost too numerous to cover. Effects range from
sex ratio imbalances (frequently fewer male offspring), increases in fibroids,
endometriosis, cryptorchidism, decreased thyroid hormone levels, through to links with
cancers, adrenal disorders, bone disorders, and many metabolic disorders. There are
also suggested links of EDCs with gender issues, sexual preference, and sexual
behaviour.
Inflammation can be caused by toxicants by triggering an immune response through
pro-inflammatory cytokines, oxidative stress, or cellular damage.
The dysregulation of the immune system resulting in its suppression, hypersensitivity
state or autoimmune state has been studied and linked to many environmental toxins.
The immune system suppression has been shown in many studies over the decades and
leaves the body open to viruses and bacteria induced illnesses that would otherwise be
able to be guarded against. The conventional medical system then treats the symptoms
with the root cause missed. If the immune system is hypersensitised, this precipitates in
allergic reactions.
There is increasing evidence linking environmental toxins with autoimmune diseases
(refer previous section). There are studies that have observed increased autoimmune
disease incidence near certain industrial areas as well as workers in various chemical
exposure situations. A more-common example is simply the higher risk of smokers to
seropositive rheumatoid arthritis. It has been hypothesised that the cells and tissues
that retain various toxins present differently to the immune system which activates an
autoimmune response. As the incidence of most autoimmune diseases is rising and
there is such an extensive link to low level environmental chemical exposures an
extended coverage of this disease condition had been made in an earlier section.
Neurotransmitters are vital for involuntary and voluntary actions. Endogenous
chemicals are involved for neurons to transmit signals across the synaptic junctions or
various cells (glands, muscles etc.). In the many toxicant effects, glutamate levels may
101

be affected for example, which influences cognitive and motor functions such as
learning, memory and behaviour control.
Toxicant exposure can cause dysregulation and degranulation of cells such as mast cells,
basophils and eosinophils. Mast cells, for example, are a part of the immune system and
contain granules rich in histamine and heparin. While best known for their role in
allergy and anaphylaxis they also are active in wound healing and defence against
pathogens and are tissue resident. Toxicant triggered release of histamine from these
cells can affect gut function, immune system processes, trigger inflammatory responses,
affect neuro-transmission and affect numerous physiological roles. Mast cell
degranulation can be affected by common low level toxicants such as mercury,
phthalates, bisphenol A, pesticides, moulds and mycotoxins.

Nutrient Absorption
Nutrient absorption and utilisation is an another area where various toxicants can have
effects. Cadmium for example, commonly found in vehicle emissions, interferes with
calcium absorption and assimilation and increases its excretion (Sugawara 1977). It is
also well recognised that toxins in the body disrupt vitamin D pathways. An example is
where lead and cadmium have been shown to reduce vitamin D activity (Moon 1994).
Many toxic metals including cadmium, mercury, lead, glyphosate, aluminium and
endocrine disrupting chemicals such as Bisphenol A and phthalates, and a medical drug
bisphosphonate can affect absorption, and utilisation of various essential vitamins and
minerals (Goyer 1995,1997, Samsel 2013, Johns 2017). These highlight further resultant
indirect effects.
Along with the known bioaccumulation of toxins in humans worldwide, it is generally
acknowledged that the worldwide population has low vitamin D levels (Holick 2008).
Let’s consider briefly the health consequences of the vitamin D levels being affected.
Low vitamin D levels can result in varied problems including:
•

Children with vitamin D deficiency are likely to display behaviour problems in
adolescence (Robinson 2020, Föcker 2017).
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•

“Externalizing” problems, such as adolescent aggressive and rule-breaking
behaviours, were more common where as a child they were vitamin D deficient
(Robinson 2020).

•

Low levels of vitamin D were linked to anxiety, depression, schizophrenia and
autism. (Weydert 2014, Högberg 2012).

•

lower vitamin D status was linked with emotional problems, peer relationship issues
and behavioural difficulties in children (Husmann 2017).

•

low vitamin D status may make a causative contribution to many cancers, infection,
multiple sclerosis, hypertension, and diabetes mellitus (Grant 2005, Liu 2006).

As can be seen for the examples in this section, xenochemicals can cause a myriad of indirect
health effects. These indirect effects are rarely addressed in regulatory style studies looking
only at specific end points. Furthermore, how do orthodox doctors recognise environmental
effects if they are so indirectly varied? In the next section we will consider this situation.

HOW DO DOCTORS RECOGNISE ENVIRONMENTAL EFFECTS?
This section will not take a mainstream approach of being based in orthodoxy and looking at
the alternative view. Here a look at orthodox medicine from a functional medicine viewpoint
will be utilised.
While much could be written about the limited perspectives of orthodox medical doctors, this
section simply highlights their difference from the environmental or functional medicine
attitude and approaches. The orthodox approach as defining a pathological abnormality as the
‘cause’ of a health condition is at odds with the functional medicine approach of getting to root
causes in respect to what has induced the misbalance in the body that has produced such
pathology. This helps explain why the orthodox doctors cannot make environmental exposure
connections. This then generally creates much public ignorance of such concepts.
There is little coverage of environmental causation of health effects in orthodox medical
schools. Medical and health authorities have an orthodoxy related to classical toxicology,
diagnosis of symptoms, awareness of infectious diseases, epidemics and monitoring. In these
days of doctor visits being 15 to 20 minute appointments, there is an expectation to define the
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symptoms and prescribe a ‘suitable’ drug. If not, a regime of pathological testing is undertaken
for a more precise diagnosis for more targeted symptom treatment.
But there are ‘alternative’ health treatment approaches in what is generally termed
environmental or functional medicine. There, it seems to be a general belief that the human
body can generally maintain a healthy state given ideal inputs (food & water), exercise and a
clean harmonious environment. If one deviates from this ideal then any disease/illness must
then be able to be explained from a specific cause which is counter or foreign to such an ideal.
Furthermore, when such a cause is defined, the human body may recover fully or partially
depending on the extent of damage.
To illustrate environmental causation, it is suggested that orthodox medicine would not
currently be able to diagnose the cause and effective treatment of the following symptom
combination:
•

“Skin itch/rash/flushing/burning and/or tingling: Many describe a "burning pins and
needles" kind of pain, especially in the head and chest area

•

Confusion/poor concentration and/or memory loss

•

Fatigue and muscle weakness

•

Headache

•

Chest pain and heart problems”.

The above are typical symptoms suffered by a person with electromagnetic hypersensitivity
syndrome (EHS) (Hedendahl 2015p210). This is where a person is sensitive to electromagnetic
fields (EMF), e.g., from wi-fi, mobile phone towers, power lines, etc. Orthodox medicine could
not tell the patient that they must reduce/eliminate their EMF exposures to improve their
health but would rather follow a psychological and/or drug treatment solution which would be
in their biomedical paradigm of belief. This particular EHS condition is addressed in the MCS
Chapter.
Another example is where doctors would mistake chlorpyrifos pesticide exposure for a
common flu, which would not only be a misdiagnosis, but also a missed report of a pesticide
poisoning case (Nash 2004).
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The shortcomings of the biomedical paradigm are illustrated through the literature with typical
comments as below:
Chronic diseases and illnesses associated with non-specific symptoms are on the rise. In
addition to chronic stress in social and work environments, physical and chemical
exposures at home, at work, and during leisure activities are causal or contributing
environmental stressors that deserve attention by the general practitioner as well as by
all other members of the health care community. It seems necessary now to take “new
exposures” like electromagnetic fields (EMF) into account. Physicians are increasingly
confronted with health problems from unidentified causes. Studies, empirical
observations, and patient reports clearly indicate interactions between EMF exposure
and health problems. Individual susceptibility and environmental factors are frequently
neglected (Belyaev 2016p365).
Successful treatments outside the current medical paradigm approach are reflected by a highly
regarded environmental medicine practitioner, Dr Klinghardt. An example is where he draws
attention to the toxicity of mercury to immune system cells enabling the growth of various
microbes. This effect was first noticed by Dr Y Omura in 1995. Dr Klinghardt has experience
with Borrelia burgdorferi, mycoplasma, and herpes viruses such as Epstein-Barr, herpes type 6.
As viruses in general cannot move on their own into the nervous system, they tend to adhere
to heavy metal toxicants. When the neuron doesn’t have enough magnesium, calcium, or zinc
and the heavy metals are nearby, the heavy metals can be drawn in and take the viruses with
them. This understanding has been derived from his experience in the treatment of patients
with, for example, the Epstein-Barr virus. He found that neither the established medical drugs
nor alternative treatments for the Epstein-Barr virus were effective. But if he performed a
heavy metal detox with agents that pulled mercury, lead, nickel and cadmium then normal
anti-viral strategies become effective (Klinghardt 2018).
It is interesting to see that some cause and effect relationships which the environmental
medicine practitioners have been working with for decades are gradually receiving increased
independent research published in orthodox journals. One example is the relationship between
the microbiome in the gastro-intestinal tract and various health conditions such as below.
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Dr. Cristina Menni, from the Department of Twin Research and Genetic Epidemiology at
King's College London, said: "There is considerable interest in finding ways to increase
the diversity of gut microbes for other conditions such as obesity and diabetes. Our
findings now suggest that finding dietary interventions to improve the healthy bacteria
in the gut could also be used to reduce the risk of heart disease” (UON 2018). (basis for
comments: Menni 2018).
This research will eventually fit into the biomedical paradigm once standardised testing and
diagnosis criteria are established. It would then be regarded as the cause of the many health
conditions recognised, but it would not explain what caused the microbiome imbalance in the
first place. Until such protocols are established, which may take more decades, the orthodox
medical system will not consider the microbiome connection and continue treating the
resultant symptoms. In the meantime, the environmental medicine practitioners forge ahead
noting cause and effect first-hand in their patients and pursuing environmental exposure
modifications to correct the microbiome imbalance producing health condition improvements.
But what are the root causes of a microbiome imbalance? There are now many studies showing
xenochemicals can be responsible. For example,
Recent studies have demonstrated that an imbalance in gut bacterial communities, or
“dysbiosis”, may be a contributor to the pathophysiology of IBS (Menees 2018p1).
Environmental factors add a substantial level of complexity to the understanding of IBD
pathogenesis but also promote the fundamental notion that complex diseases such as
IBD require complex therapies that go well beyond the current single-agent treatment
approach (Ananthakrishnan 2018p39).
Our results show that oral exposure to PCBs can induce substantial changes in the gut
microbiome, which may then influence their systemic toxicity (Choi 2013p725).
… glyphosate’s adverse effects on the gut microbiota, in conjunction with its established
ability to inhibit the activity of cytochrome P450 enzymes, and its likely impairment of
sulfate transport, can remarkably explain a great number of the diseases and conditions
that are prevalent in the modern industrialized world (Semsel 2013).
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Epidemiological studies demonstrate a closely matched rise in the incidence of more
than thirty human diseases with the increased utilization of glyphosate, the active
ingredient in Monsanto's RoundUp, and the increased consumption of foreign proteins
created by genetically modified plants. More than 140 studies have supported the
deleterious effects of glyphosate upon the biome, while studies demonstrating positive
effects upon humans consuming GMOs have been widely questioned due to
researchers' ties to biotech affiliates (D’Brant 2014).
Obesity is associated with phylum-level changes in the microbiota, reduced bacterial
diversity and altered representation of bacterial genes and metabolic pathways
(Turnbaugh 2009p480).
As was mentioned in the previous section, the disturbance of different pathways, or sequences
of events within the body can have various end point health effects. While one xenochemical or
environmental exposure may not be recognised as directly producing a certain end point health
problem, it may over time have initiated through disruption, a sequence of events which later
result in the problem/s. This of course is extremely difficult to study and with the “evidence
based” system set-up for studies of single xenochemicals in animals short to medium term,
these links may be missed apart from errors of simply not testing for various end points.
Furthermore, if no studies have been done at all on a particular environmental exposure effect,
the evidenced-based approach will conclude that there is no evidence for such effects. This
may then be the rationale to dismiss such an effect being possible.
In reviewing the history of environmental medicine in the US, one paper concluded:
The development of environmental medicine in the United States should have been one
of the greatest achievements of 20th-century medicine. Instead, commercial interests
have effectively destroyed its potential in the name of corporate profits. The suffering
from diseases ranging from depression to obesity and type 2 diabetes could have been
greatly reduced by environmental medicine instead of soaring out of control (Meggs
2017p78).
In an article in The Lancet, Dr. Patricia Garcia, affiliate professor of global health at Cayetano
Heredia University in Lima-Peru and a former minister of health, states that "Corruption is

107

embedded in health systems" (Garcia 2019p2119). She points out that dishonesty and fraud in
the health care system, including its academic and research communities, is "one of the most
important barriers to implementing universal health coverage" (Garcia 2019p2119). Such
corruption is rarely addressed.
This section highlighted the orthodox approach of defining a pathological abnormality as the
‘cause’ of a health condition was at odds with the functional medicine approach of getting to
root causes in respect to what has induced the misbalance in the body that has produced such
pathology. This helps explain why the orthodox doctors cannot make environmental exposure
connections. Commercial interests in maintaining the orthodox paradigms further contributes
to ignorance about environmental effects on health.

BIOMONITORING
In this section we highlight that many xenochemicals are now being found in the general
population. This situation is known by all government and medical authorities. The
biomonitoring studies provide clear evidence of exposure to, and bodily absorption of, many
toxins from the environment. Yet there have not been any apparent reactions by government
regulatory authorities to such alarming findings. Furthermore, the use of this data with
associated studies that could be undertaken has not been pursued/funded.
Various countries around the world carry out biomonitoring of a sample of their population for
the presence of xenochemicals. In the US it is part of the National Health and Nutrition
Examination Survey (NHANES) (CDC 2015). Australia does not do this. Biomonitoring is the
measurement of environmental xenochemicals in the body through the presence of the
chemical itself, its metabolite(s), or its reaction product(s) in human blood, urine, breast milk,
saliva, or other human tissues (Needham 2007). The tests are for a pre-defined array of
chemicals, usually over 300, and determine their concentration in the fluid or tissue that has
also been selected. The testing does not check for the other hundreds of thousands of
xenochemicals that are in the environment, nor in all the fluids and tissues of the body. The
chemicals tested for and found however, range from toxic heavy metals, plastic chemicals,
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PFAS groups, and pesticides. The results show that all the humans tested have many of these
toxic xenochemicals present in their bodies.
From a study done on a group of breast feeding mothers, all of their breast milk was
contaminated with PFAS. Some of the measured levels were 2,000 times higher than that
recommended as safe for drinking water. “Detection frequencies of current-use short-chain
PFAS have been increasing with a doubling time of 4.1 years” (Zheng 2021p7510).
Biomonitoring studies have highlighted the hidden trespass of industrial toxins into human
bodies. In so doing it has shifted focus on occupational exposures, to what the general public is
exposed to. This demonstrates how pollution to various degrees can become personal,
regardless of income, occupation and location. Since chemical cocktails found through
biomonitoring have not been the subject of testing, it becomes a concern to people (MorelloFrosch 2009) and points to regulatory failures.
The use of national biomonitoring studies has shortcomings, such as
•

The tests are only a snapshot. People may be more or less exposed at other times.

•

There is no historical body burden data for the people tested

•

There is no locational data, as to whether those tested live such as near farms, in cities,
near industry etc.

•

The results are only of tests done for specific chemicals: there is no idea of the full load
of the thousands of other xenochemicals in the environment that were not tested for.
For example, biomonitoring for environmental toxins carried out in some countries,
such as the US, do not usually have any testing for aluminium which is significant in the
environment.

•

As many chemicals used in industrial products may have never been evaluated, the type
of test needed to check its presence in the body may not be known. For example, most
effects are determined indirectly through depressed cholinesterase levels since organophosphates rapidly break-down in the body before/after the damage has been done:
their concentration level or absence, has little meaning. Other chemicals may do their
damage and be quickly eliminated or metabolise into something else. Tests then
produce false negative results.

•

No health status/history is obtained with such individual testing.
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•

Where industry has replaced former toxic chemicals with new ones, there are
difficulties in knowing how to test for them.

•

It is relatively easier to measure residues in blood, urine, breast milk, saliva, breath, and
hair compared to determining the concentration in adipose tissue. For example,
mercury can be locked up in fat and brain tissue so the biomonitoring results do not
provide an accurate representation. The body’s tendency to accumulate and store
various chemicals can be overlooked. The biomonitoring results may indicate either a
continuing environmental absorption of the chemicals found or the results may indicate
a gradual leaching from adipose tissue storages.

•

The absence of tests that provide whole body burdens or body organ/compartment
burdens (e.g., brain) is the tragedy of the situation which makes the biomonitoring
studies of questionable use. There seems to be no established correlations relating
blood, urine and body burdens of chemicals in general. Even the determination of
essential metals, such as iron levels, can only be guessed at from indirect tests of ferritin
levels and serum iron measurements. It seems one can only obtain the real situation
upon autopsy testing.

A typical orthodox response to biomonitoring results is that the presence of a xenochemical in
the body does not automatically indicate harm (CDC 2007). Another response is that the
chemical detection methods have advanced more than knowledge to interpret the potential
health consequences, so much more research is needed. Statistical, risk based reassurances by
the authorities using biomonitoring equivalent values (Hays 2007) and biomonitoring screening
values (Faure 2020) have been attempted but rely on existing regulatory authority allowable
exposures of each chemical on its own as well as subjective hazard/risk categories. In a later
chapter the shortcomings of these individual chemical allowable exposures and risk
assessments will be covered. Other public health responses are along the lines of an avoidance
of an answer saying that the biomonitoring results simply provide an expedited approach to
prioritize chemical regulation. This however disregards that only a relatively small number of
chemicals were tested for, which in itself is subjective.
Biomonitoring studies over the years have highlighted that there is much undone science in
being able to understand how they have or would affect human health and the difficulty of

110

epidemiological studies with so many chemicals present. Such gaps in knowledge complicate
regulatory science, ethics and the use of risk assessment approaches.
In one of few studies that was carried out in conjunction with the NHANES population testing
(the US national biomonitoring study), a survey on the health condition of the people with
significant levels of 2,5-DCP was carried out in relation to the prevalence of cardiovascular
disease and cancers. 2,5-DCP is a metabolite of para-dichlorobenzene (PCB) which has been
detected in indoor ambient airhttps://www.ncbi.nlm.nih.gov/pmc/articles/PMC6377840/ - R4
(Dodson 2007, Saijo 2004). PCB is commonly used for synthesis of dyes and resins and is used in
moth balls as well as in room and toilet deodorizers. 2,5-DCP is also a by-product of
chlorination of drinking and waste water, and degradation/metabolism of 1,4dichlorbenzene and 2,4,5-T pesticide (NCBI 2020). The authors definitively conclude: “…higher
urinary concentrations of 2,5-DCP were associated with greater prevalence of cardiovascular
diseases and all cancers combined” (Rooney 2019p8). In the NHANES tests, 81% of participants
had this chemical in their urine.
Environmental health and justice social movements have used their own biomonitoring to
highlight shortcomings of regulations and policies. They have surveyed vulnerable population
groups such as pregnant women and newborns near industrial sites and compared them to a
control group away from such proximities. This has assisted at times in attempts to change
government policies and regulations (Morello-Frosch 2009). An example of this was when
residents of Woburn, Massachusetts gathered data and mapped a childhood leukemia cluster
around a contaminated well (Brown 1990). This brought local and federal regulatory attention
to the toxic pollution situation.
In using biomonitoring to bring environmental justice aspects to the fore there are examples
such as (Ramirez-Andreotta 2016):
•

Links between minority status, low socioeconomic status and proximity to toxic sites,
such as landfills and industry (USGAO 1983, UCC 1987).

•

Environmental inequality through minority status (Bullard 2000, Pastor 2001).

•

Lack of privilege, political influence, communication skills (Brown 1995, Morello-Frosch
2002, Agyeman 2010),

•

Racial differences (Chakraborty 2014),
111

•

Information disparities (Emmett 2010),

•

Class differences in health (Grineski 2007),

•

Rural health differences (Hartley 2004).

The Environmental Working Group and Commonweal, in 2005, tested the cord blood of 10
newborns (Burden 2005). Two hundred and eighty-seven chemicals were found to be present
of which 180 were carcinogenic in humans or animals, 217 were toxic to the brain and nervous
system, and 208 were linked to birth defects or abnormal development in animal tests.
In 2008, an environmental group coalition, the Coming Clean Body Burden Work Group,
published a report titled “Is it in Us? Toxic Trespass, Regulatory Failure, and Opportunities for
Action” (Curtis 2007). The report began with, “What would it feel like to learn you are
contaminated with toxic chemicals that permanently damage laboratory animals? What would
it feel like to learn those chemicals come from shampoo, soda cans, baby bottles, and
thousands of other products that you and your family use every day?” It published the test
results of 35 participants in seven US states for 20 toxic chemicals. All had at least seven of the
twenty chemicals in their body. All had bisphenol A (in plastics) and PBDE’s (flame retardants)
due to their now ubiquitous presence in the environment.
While the focus is on humans, it is interesting to note that limited biomonitoring done on dogs
and cats indicates much higher toxin levels. In a first of its kind study, 20 dogs and 37 cats in a
typical veterinary clinic were tested for the presence of 70 industrial chemicals by the
Environmental Working Group (EWG 2008b):
Average levels of many chemicals were substantially higher in pets than is typical for
people, with 2.4 times higher levels of stain- and grease-proof coatings
(perfluorochemicals) in dogs, 23 times more fire retardants (PBDEs) in cats, and more
than 5 times the amounts of mercury, compared to average levels in people found in
national studies conducted by the Centers for Disease Control and Prevention (CDC) and
EWG
This section highlighted that many xenochemicals are now being found in all the general
population as well as pets. This situation is known by all government and medical authorities.
The biomonitoring studies provide clear evidence of exposure to, and bodily absorption of,
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toxins from the environment. Yet there have not been any apparent reactions by government
regulatory authorities to such alarming findings. Nor, given the limited knowledge on the
consequences of such data, has there been any urgency to conduct additional research.

CUMULATIVE EFFECTS
As seen from the above section on biomonitoring there is now extensive evidence that humans
are being exposed to many toxic xenochemicals. Most of them have been inadequately
assessed, or not at all, on the extent of health effects that they can induce in various
concentrations on their own. There has been even less investigation into whether the various
chemicals can potentiate or act synergistically to create various health effects. This section
considers the real life situation where, as the biomonitoring results show, we are
environmentally exposed to many xenochemicals, something not addressed by the regulatory
approach of considering each on its own.
It is generally acknowledged that multiple environmental exposures can modify the toxic
effects of each exposure acting alone either antagonistically (less than additive) or
synergistically (more than additive) (Carpenter 2002, Kortenkamp 2007, Monosson 2005,
Sexton 2007). Since “…traditional risk assessment has not routinely taken account of the
potential for combined effects from exposure to diverse environmental factors, like those
found in the real world” (Sexton 2011p81), adverse health effects can be classed as (Sexton
2011p81):
(1) those where exogenous agents interfere with normal development and distort
physiologic function, such as neurobehavioral abnormalities and sex steroid hormonal
disruption;
(2) those where exogenous agents cause direct cellular damage, such as
neurodegenerative diseases and cancer; and
(3) those that contribute to illness through a combination of both physiologic disruption
and cell damage, for example, in cardiovascular disease (Carpenter 2002).
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It is generally known that cumulative effects are possible with environmental exposures:
•

exposure to tobacco smoke and asbestos (Erren 1999) or radon (Morrison 1998)
substantially increases the risk of lung cancer compared to adding the effects of each
acting individually.

•

the risk of hepato-cellular carcinoma significantly increases with exposure to both
aflatoxin-contaminated food and hepatitis B infection (Kuper 2001),

•

exposure to noise and toluene causes higher incidence of hearing loss than from each
on their own (Franks 1996),

•

exposure to ultraviolet radiation and aromatic hydrocarbons increases toxicity to
aquatic life (Oris 1985),

•

adults with high perceived stress (Cohen 1999) and children of parents who are stressed
(Boyce 1995) have increased susceptibility to viral respiratory infections.

•

workers exposed to low levels of formaldehyde plus other particles or chemicals show
significant adverse reactions (Alexandersson 1982, Johnson 1985).

•

headache, skin, eye, nose and throat irritation in painters with exposure levels below
irritation levels of the various individual chemicals they are exposed to (Hansen 1987,
Bijlsma 2016).

•

“…coexposure to BPA and soy-based phytoestrogens results in additive estrogenic
effects, and may contribute to estrogen-linked diseases, including breast cancer”
(Katchy 2014p21).

•

“polychlorinated biphenyls (PCBs) can interact together with methyl mercury (MeHg),
as well as PCB together with polybrominated diphenyl ether (PBDE 99) to exacerbate
developmental neurotoxic effects when present during a critical period of [mice]
neonatal brain development… Furthermore, PBDE can interact with MeHg causing
developmental neurotoxic effects similar to those we previously have observed
between PCB 153 + MeHg and PCB 52 + PBDE 99. This is of vital importance, as the
levels of PBDEs are increasing in mother's milk and in the environment generally.”
(Fischer 2008p275).

•

Mixtures can also cause pro and anti-carcinogenic effects (Czarnota 2015)
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•

Health effects of a pharmaceutical oestrogen and a persistent organochlorine pesticide
at levels well below regulatory guidelines (Delfosse 2015, Silva 2002, Soto 1997, Crofton
2008).

•

from an investigation by the Center for Biological Diversity in 2016 it was found that 96
pesticide products approved contained synergistic compounds. These had at least 1
patent application that claimed synergy between the ingredients. Many of these
products were the most-utilised in the US (Donley 2016).

•

In a study based on pesticide residues found in food in France, it was found that the
mixture produced more significant genotoxic and receptor effects than for the response
to the individual chemicals (Graillot 2012)

•

Xenoestrogens can also be more reactive together, for example, when each are at a
concentration that would normally produce no effect on their own, they modulated the
effect of an estradiol in a yeast estrogen system assay. Estradiol is an estrogen steroid
hormone and the most common hormone prescribed by orthodox medicine. (Silva
2002).

•

Endocrine disrupting chemical mixtures were associated with autistic behaviours of
children (Braun 2014).

•

A study found cumulative effects on pubertal development in boys. Dioxin-like mixtures
of xenochemicals may delay, while non-dioxin-like PCB mixtures advance, the timing of
puberty (Burns 2016).

•

Toxic metal synergistic effects were found in a study on children’s brain development
(Bobb 2015).

•

There are >1000 chemicals that are known or suspected as endocrine system
disruptors. Such chemicals in low doses can be hypothesised as leading to hormone
dependent genital cancers including ovarian and endometrial cancer, through
potentiation effects with each other and possibly endogenous estrogens inhibiting
enzymes responsible for estrogen metabolism (Dogan 2016)

•

The PFAS chemical family effects can be additive, yet each chemical has an acceptable
drinking water level independent of the others (Post 2017).

•

There are many xenochemicals in consumer products, food, and the environment that
can cause irreversible demasculinization and malformations of sex organs in young
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males. One study looked at only 4 such common xenochemicals. Many effects were
found, including where each of these were at the accepted no observable adverse
effect levels (NOAELs) (used by regulatory authorities) of each on their own. It was
concluded that “Evaluations that ignore the possibility of combination effects may lead
to considerable underestimations of risks associated with exposures to chemicals that
disrupt male sexual differentiation” (Christiansen 2009p1839).
•

One of the main arguments against mercury being involved in Alzheimer’s disease is
that there seems to be no correlation between the level of mercury and the severity of
the disease. The shortcomings of this line of argument however can be illustrated
simply via two papers that show the synergistic effects of mercury with other metal
residues. An early paper (Schubert 1978) tested rats by administering a mercury lethal
dose LD1 (which would cause 1 in 100 rats to die) in combination with another metal
such as lead in a LD10 concentration (10 in 100 rats would die): this caused a 100%
death rate. Any metal, even zinc, iron, cadmium, lowers the level of mercury required to
inhibit creatine kinase (a type of protein related to muscle or heart damage) (Haley
2018). Antibiotic use also enhances mercury toxicity in ocular solutions and prevents its
excretion (Haley 2005).

•

Neurons in cultures can last 24 hours without significant deaths. Thimerosal (mercury
form in vaccines) added caused no significant deaths after 6 hours, but 70% neuron
deaths after 24 hours. Aluminium added on its own (another culture) caused no
significant deaths after 6 hours, and 10% neuron deaths after 24 hours. These same
amounts of thimerosal and aluminium put together in another culture caused 50%
death rate after 6 hours and 92% after 24 hours clearly showing synergism (Haley 2005).
It should be noted that aluminium is also present in many vaccines. In a similar
experiment with testosterone, at 3 hours after introduction to the culture it, like the
thimerosal on its own, showed no significant cell death. Yet when both the thimerosal
and the testosterone were present together, in 3 hours there was 100% neuron deaths.

•

A six month exposure study to real life mixture levels of 13 chemicals below individual
NOAELs “induced non monotonic sex-dependent biochemical and redox status changes
in rats” (Docea 2018p470).
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•

The long term administration of very low doses (below the regulatory
acceptable/tolerable daily intakes) of a cocktail of 13 chemicals in rats led to a dosedependent stimulation of the nervous system (Tsatsakis 2019).

•

There are studies that show endotoxins, lipopolysaccharides (LPS), can interact
synergistically with environmental toxins increasing health effects. One neonatal rat
study showed that a pesticide and LPS produced motor and neurobehavioral
impairments whereas the pesticide on its own did not (Fan 2011). As the LPS caused
brain inflammation, the authors hypothesised that perinatal brain inflammation likely
enhances adult susceptibility to environmental toxins (Cai 2013). This again indicates
long term consequences from natal and early childhood exposures.

The effects of xenochemicals and ionising and non-ionising radiation on the creation of
micronuclei in various cells is a significant development in testing for synergism (Heedle 2019).
A micronucleus is a small nucleus that forms if a chromosome or its fragment does not become
part of the daughter nuclei during cell division. It indicates genotoxic events and chromosomal
instability. This effect is hypothesised as resulting from an overload of repair mechanisms.
However regulatory systems do not address this possible effect when testing the chemicals it
routinely approves. One clear use would be to assess the xenochemical combinations that are
being found in the population biomonitoring discussed in the previous section.
But even high priority cumulative effect studies that would have been expected to have been
done for the good of the public, are either not done at all, or with gross shortcomings. Some
examples:
•

drinking water disinfection by-products such as tri-halomethanes, haloacetic acids, and
haloace-toniriles (Feron 2002, Simmons 2002),

•

diesel exhaust, which includes hundreds of chemicals both as particulates or gases (HEI
1995; USEPA 2002),

•

coal-fired power station emissions such as particulates, heavy metals, nitrogen oxides,
and sulfur dioxide (Levy 2002; Sram 1996).

In writing about the gap between actual and potential public knowledge, Jeschke et al termed
such as ‘knowledge in the dark’. They highlighted OECD data that showed only a fraction of
investments in research is done with the main intention of increasing public knowledge
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(Jeschke 2019). This way ignorance is created concerning effects on public health. This, and the
consequence of undone science, will be taken further in subsequent chapters.
Cumulative exposures however have another dimension to them: one of time. It is necessary to
determine historical exposures as well when a doctor is endeavouring to assist the patient:
Determining the exposure history for the period of interest often means that we are
concerned about exposures that occurred 10 or more years ago. This is a difficult
challenge for exposure assessors because relatively scant exposure-related information
is available for most real-world mixtures of public health concern. In some cases, past
exposure (over months or years) to persistent compounds can be estimated from
concentrations of the chemicals, their metabolites, or reaction products in bodily
tissues or fluids (e.g., Pb in blood). Other nonpersistent compounds (e.g., benzene),
however, may produce adverse effects that occur long after the chemicals are no longer
present in the body, although some of these chemicals do produce DNA adducts or
protein adducts that can be used as exposure- and/or early-effect bio-markers. In
general, accurate assessment of historical exposure to mixture constituents over the
past several years, let alone the past several decades, is problematic. It is important to
remember that exposures need not have actual temporal overlap in order to create
interactions by changing the vulnerability of sensitive receptors (Sexton 2007p827).
Aside from historical cumulative effects affecting the individual, there can be consequential
cumulative effects which can affect subsequent generations. An example is with levels of
thyroid hormones in pregnant women. Neurological development of their children has been
shown to be related to the mother’s thyroid hormones (Woodruff 2008). It has been
demonstrated that one group of chemicals including dioxins, dibenzofurans and dioxin-like
PCBs affect the levels of a particular liver enzyme. The non-dioxin-like PCBs will affect another
type of liver enzyme. However both affected enzyme types can lead to decreased thyroid
hormone levels. The brominated fire retardant chemical group and perchlorate can also
contribute to the same effects. The real concern with this example is that such different classes
of xenochemicals can produce “a dose-additive effect on [thyroid hormones] at
environmentally-relevant doses … demonstrating exposures to chemicals acting on different
[biological] pathways can have cumulative effects” (Woodruff 2008p1570). “It is appropriate to
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presume cumulative effects unless there is evidence to the contrary, and it is important for risk
assessments to consider real-life exposure mixtures.”
“We must move beyond treating chemical exposures as isolated incidents and look at their
cumulative biological effects on organs and their role in the onset of chronic diseases. The time
has come to overhaul chemical risk assessment” (Maffini 2015p496).
This section has illustrated that cumulative effects of many chemical exposures in the
environment are not addressed by the regulatory system approach of considering each
chemical on its own. Research needs to address real world situations rather than only isolated
lab style tests of each on their own.

LIFESTYLE CHANGES
A reoccurring discovery by many people and environmental health practitioners is the
improvement of many diseases through lifestyle changes. This has been highlighted in the last
few years with the emergence of many documentary series being aired through the internet
with large population followings. “The Truth About Cancer” series by Ty Bollinger, “Betrayal:
The Autoimmune Epidemic” by Tom O’Bryan, were among the first produced, with a long list of
others by different authors essentially highlighting that lifestyle changes can have an enormous
effect on health. While this area is well outside the scope of this thesis, it is pertinent to
mention it, since many lifestyle changes involve reducing manufactured environmental
exposures.
While the orthodox medical approach demands many consistent scientific studies over many
decades for a new treatment of diseases, the environmental/functional medicine doctors seem
to be seeing the results clearly and repeatedly in their patients. As there are no patentable
drugs required for such treatment, it is argued: why spend money on trials when the results
can be seen first-hand? There are hundreds of thousands of testimonials that can be found on
such treatment successes from the patients.
There are some papers occasionally published by alternative health practitioners illustrating
their experiences in treating chronic conditions, such as the following example on a graves
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disease (GD) sufferer. Graves disease is an endocrine system disease. It is an autoimmune
disorder that causes hyperthyroidism, or overactive thyroid. The thyroid is attacked by the
immune system causing more thyroid hormones to be made than the body needs. Common
symptoms are anxiety, irritability, tremor of hands or fingers, heat sensitivity, weight loss,
enlargement of thyroid gland (goitre), change in menstrual cycles, erectile dysfunction or
reduced libido, frequent bowel movements, bulging eyes, fatigue, thick red skin on the shins or
tops of feet, irregular heartbeat.
GD is considered by orthodox medicine to be chronic and incurable. However a 34 year old
Dutch woman was studied who made the lifestyle changes below, and no longer suffered from
the disease after 6 months (Brogan 2019).
1) Ancestral type of diet
2) Oral health interventions
3) Yoga with exercise and meditation
4) Avoiding environmental toxins (purified water, organic food, natural cleaning/personal
hygiene products)
5) Occasional vitamin supplements
6) No medications

Lifestyle changes address many of the environmental exposures that are within the individual’s
control. There are extensive numbers of testimonials from individuals that have experienced
various health improvements from such a process. Functional medicine seems to build on these
experiences and helps yet more people in similar ways, while orthodox medicine requires many
randomised, controlled trials before a consideration is made.

GENERATIONAL TOXICITY
After noting in the previous section that lifestyle changes can have an effect on health, let us
now consider a worse situation of not having a say in the toxins that one is born with, or
affected from in-utero. There is ample evidence that environmental exposures are having
profound effects on subsequent generations. This section starts out looking at major childhood
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health problems, many of which are increasing in incidence, and what orthodox medicine
states as the causes. There will be subsections considering childhood exposures, prenatal
exposures and preconception exposure consequences. A further sub-section will comment
government inaction on generational toxicity aspects. Finally reference will be made to a
special group of xenochemicals which affect the human endocrine system: endocrine
disrupting chemicals (EDCs).
“Internal medicine used to be essentially geriatrics when I started twenty years ago…What’s
been happening over the past twenty years is that internal medicine patients are becoming
younger and younger. With more and more comorbid conditions” (Goldberg 2019p3).
The above quote is representative of general literature and statistics suggesting children have
more chronic diseases and health conditions than previous generations. In looking for chronic
disease rates in children there is a general absence of monitored and published data, however,
it can generally be ascertained:
•

In 2010, more than 8 percent of US children had a health condition that interfered with
daily activities: an increase of more than 400 percent in fifty years (Newacheck 1984,
Bethell 2008, Van Cleave 2010). In 2017–2018, 43% of Australian children had at least 1
long-term condition, with 20% having 2 or more chronic conditions (ABS 2019a).

•

In Australia, one in every nine children has asthma (ABS 2019b). Although the incidence
appears to have plateaued in this century, it had undergone increases in the previous
century such as airway hyperresponsiveness prevalence doubling between 1982 &1992
(Peat 1994). A typical orthodox explanation for high rates of allergy and asthma is:
o “living conditions in much of the world might be too clean and that kids aren't
being exposed to germs that train their immune systems to tell the difference
between harmless and harmful irritants” (AAAA 2020).

•

Between 2000 and 2006 type 1 diabetes was increasing in prevalence 2.8 - 3% per year,
making it at the time the fastest growing chronic disease amongst Australian children.
In 2017 the incidence in children 0-14YO was 159/100,000. (AIHW 2002, 2005,
Catanzariti 2009). Type 2 diabetes prevalence rose 257% from 7/100,000 in 1993‒96, to
18/100,000 in 2005–06 among 10–24YO (Sillars 2010). The Orthodox hypotheses for the
increasing incidence:
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o when the immune system learns not to overreact to allergens, it also learns to
tolerate compounds from the body’s own tissues and therefore prevents the
autoimmune attack that destroys the ability to make insulin (McKenna 2012).
o The exact cause of type 1 diabetes is unknown. We do know that some people
carry genes that make them more likely to develop type 1 diabetes. Diabetes
occurs in these people when something triggers the immune system to start
destroying the beta cells in the pancreas that produce insulin (NDSS 2020).
•

In the UK an increase in emotional disorders (including anxiety and depression) for
children aged 5-15, rose from 3.9% in 2004 to 5.8% in 2017 (NHS 2018). This increased
the incidence in the UK from one in ten to one in nine children. In Australia one in every
seven children aged 4–17 had a mental disorder in the previous 12 months (AIHW
2016). This compares to one in six U.S. children aged 6 -17 having a treatable mental
health disorder (Whitney 2019). In the US children aged 6–17 years diagnosed with
either anxiety or depression had increased from 5.4% in 2003 to 8.4% in 2011–2012
(Bitsko 2018). Typical orthodox explanations are varied for these high incidences and
increases:
o this trend may be partially due to increased use of electronic communication
and digital media, which may have changed modes of social interaction enough
to affect mood disorders. [Also] …research shows that young people are not
sleeping as much as they did in previous generations (APA 2019).
o Decline in young people's sense of personal control over their fate; shift toward
extrinsic goals, away from intrinsic goals”; “decline of free play may have caused
a decline in sense of control and in intrinsic goals, and a rise in anxiety and
depression”; “coercive schooling deprives young people of personal control,
directs them toward extrinsic goals, and promotes anxiety and depression (Gray
2010).
o Every day our frontline services see children and teenagers struggling to
understand how they fit into the world. They have to contend with things like
intense pressure at school, bullying, problems at home, all while navigating a
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complex 24/7 world with constant stimulation from social media (Siddique
2018).
•

Between 1982 and 2001, cancers increased by an average of 0.6% per year for children
aged 0–14 years (AIHW 2005). The total childhood cancers increased by 68% in Australia
between 1983 & 2016 (ACC 2020). Cancer rates in this age group had increased by 11
per cent from 2006 to 2014, with almost half of the cases aged between 0-4 years (ACC
2017). A typical orthodox explanation of the continuing increase:
o The fact is we just really don’t know what is contributing to childhood cancers
because we don’t know the causes of it. Unlike adult cancers, lifestyle factors
are rarely part of the cause of cancer in children, and from a medical perspective
the focus for childhood cancers is almost exclusively on improving outcomes
rather than prevention (Layt 2020).
o The Queensland Cancer Council, who was part of this research, suggests that
better diagnostics and reporting can account for some of the increases, but says
more research needs to be done into what’s causing childhood cancers in order
to better prevent and treat them (TMS 2020).
o …environmental causes of childhood cancer have been difficult to identify,
partly because cancer in children is rare, and partly because it is difficult to
determine what children might have been exposed to early in their
development. In fact, most childhood cancers are not thought of as being caused
by environmental exposures (NIH 2020c).

•

Prior to the 1960s, autism incidence had been 2 to 4 per 10,000 (Lotter 1966, Rutter
2005, Treffert 1970). In 1966, it was estimated as 1 in 2,500 children (Wright 2017b). In
2018 it was 1 in 70 in Australia (ASPECT 2018), having increased by 25.1% between 2015
and 2018 (ABS 2018). Prevalence was then 1 in 42 for Australian boys. Typical orthodox
explanations for the large increase:
o Awareness and changing criteria probably account for the bulk of the rise in
prevalence, but biological factors might also contribute… For example, having
older parents, particularly an older father, may boost the risk of autism. Children
born prematurely also are at increased risk of autism, and more premature
infants survive now than ever before. (Wright 2017b).
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o …the “autism epidemic” in most likelihood does not represent an epidemic at
all, rather the understanding of autism has improved. Back in the 60s and 70s we
may have labelled them as “odd”, “eccentric” or “minimally brain damaged”.
Some may argue that we are “labelling” kids too easily – that these children with
what might be considered to be milder forms of autism should not be diagnosed
at all
The situation with children is now to the extent that in most developed countries, health and
educational services are now required to cope with the increases in childhood chronic diseases
and developmental disabilities (Boyle 2011).
There are many studies showing links between environmental exposures and the above health
conditions. Whilst it is not intended to portray that environmental exposures are the only
cause, there is evidence suggesting that their contribution is significant.
Ignoring the effects of the parent toxin levels on sperm and egg quality for the moment, it is
generally recognised that there are critical windows of development both in the foetus and
early childhood. Toxins can readily cross the placenta in a very vulnerable period of human
development (Schardein 2000). As mentioned in the biomonitoring section, children are born
already carrying a body burden of pesticides, cosmetic ingredients, and industrial chemicals. A
recent study of ten newborns revealed, 232 industrial chemicals were found in their umbilical
chords.
Of the 287 chemicals we detected in umbilical cord blood, we know that 180 cause
cancer in humans or animals, 217 are toxic to the brain and nervous system, and 208
cause birth defects or abnormal development in animal tests. The dangers of pre- or
post-natal exposure to this complex mixture of carcinogens, developmental toxins and
neurotoxins have never been studied (EWG 2005).
From other studies,
Seven of the 10 babies had in their umbilical cord blood, synthetic musks known as
Galaxolide and Tonalide, which are toxic to aquatic life and have been shown in
preliminary studies to cause hormonal changes. The musk is used in scented soaps,
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perfumes and colognes, indicating the infants were contaminated by cosmetics their
mothers used (Fimrite 2009).
“The mother’s chemical body burden will be shared with her foetus or neonate, and the
child may, in some instances, be exposed to larger doses relative to the body weight”
(Grandjean 2008p74). For example, methylmercury was found to be 5 times more
concentrated in one foetal brain than the mother’s blood level (Honda 2006). It has
been estimated that a nursing child’s daily PCB dose may be up to 100 times the
mother’s blood levels (Grandjean 2008). Children can also be more exposed to EMF
(Gandhi 2015).
There is now no starting out in life with zero toxin levels. Then in breastfeeding, more of the
mother’s body burden of industrial chemicals are transferred to the child (Heinzow 2009).

CHILDHOOD EXPOSURES
Different effects are possible with toxins depending on the stage of development. This is typical
of toxicants such as lead, mercury, PCBs, and alcohol in respect to neurological effects at
concentrations well-below a usual expected toxic dose concentration. Developing children can
be neurologically affected by at least 200 environmental xenochemicals (Grandjean 2006).
Some of these have no lowest safe level (Wigle 2005). The metabolization and elimination of
xenochemicals is also dependent on the age and development. For example, an adult can
absorb 10% of ingested lead, but a toddler absorbs as much as 50%.
Yet childhood exposures are virtually unregulated. For example, in testing for the presence of
just 4 toxic heavy metals in 168 samples of baby food, up to 95% contained one or more of
lead, arsenic, cadmium and mercury, with 1 in 4 baby foods containing all 4 (Houlihan 2019).
Yet considering breastmilk and placental chemical residues there are many that directly affect
the foetus and infants (Bijlsma 2016, WHO 2007ab). An example can be seen with studies on a
toxic group of persistent environmental chemicals, the PFAS group. The chemical family
includes stain and water repellent fabrics, non-stick products (Teflon), cleaning products, firefighting foams, polishes, waxes, paints, chrome plating, electronics manufacturing and oil
recovery chemicals. These are now found throughout the environment, including breast milk.
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Various toxic effects have been studied such as their effect on infant growth (Jin 2020). A
memorable quote illustrating the situation was by a prominent researcher in the area: “We
have not measured a single breast milk sample in Australia that would pass water quality
standards” (Donohoe 1994p61). Despite these risks, it is generally acknowledged that breast
feeding has many other advantages for babies. Alternatives such as regular baby foods have
been found to have a variety of toxic residues present, such as heavy metals like arsenic, lead,
cadmium, and mercury (USHR 2021).
Childhood environmental exposures as general as air pollution, have been shown to have
immediate effects on immune cell expression and cardiovascular effects. In the long term
exposure during childhood caused increased risk for hypertension, heart disease, immune
dysfunction, and other types of chronic disease later in their adult life (Prunicki 2021).

PRENATAL
As many toxicants have a long latency period for adverse effects to occur, foetal toxicant
exposure can explain many of the childhood chronic diseases as seen in the following sample of
links that illustrate such:
•

“Early life exposures may lead to behavioural and developmental problems not
appreciated until problems arise in school or later in life” (UCSF 2020).

•

“Early exposure to carcinogens may increase the risk of adulthood cancer. For some
toxicants such as arsenic, early life exposure is associated with a greater potency
resulting in lung and bladder cancer decades later” (UCSF 2020).

•

Early life environmental cues shaping immune function later in life have been illustrated
by studies such as where they were found to alter T cell function and gene expression
(Meyers 2018).

•

“…environmental exposures may harm the fetus by impairing the epigenome of the
developing organism to modify disease risk later in life” (Tiffon 2018p3425).

•

Through the literature, among the many effects of xenochemicals, are their effects on
the methylation pathway (Cao 2013). Prenatal exposures and their effect on this
pathway were illustrated by a well-known study that showed that when the diet of
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pregnant mice included folic acid and other nutrients, methylation changes occurred in
the offspring. There was a resultant difference in the genetically identical mice in being
born with brown or yellow fur. The yellow mice fed folic acid and nutrients, became
obese, but their brown siblings did not (Waterland 2003).

The evidence for heritability for obesity has been considered negligible (Yang 2015b),
and there is evidence that environmental factors contribute to obesity etiology (Rohde
2019). It is generally recognised that nutritional diet status and exercise will also have
an influence on gene expression.
•

“All forms of mercury are toxic, and children, as well as the developing fetus, are
particularly sensitive to most, if not all of these forms. As a neurodevelopmental
toxicant, mercury poses a specific threat to the developing fetus and to the child in early
life” (WHO 2010p7).

•

Phthalate metabolite levels in the urine of pregnant mothers were associated with a
range of behavioural problems when the children were 4 to 9 years old including
aggression, attention, conduct, and depression (Engel 2010). This was echoed in
another review of 11 studies which linked prenatal phthalate exposures with later
childhood problems of attention, hyperactivity, lower IQ and poorer social
communication (Ejaredar 2015).

•

An association between prenatal exposure to 52 xenochemicals and children’s autistic
behaviours has been previously shown (Braun 2014).
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•

A study found cumulative effects on pubertal development in boys. Dioxin-like mixtures
of xenochemicals may delay, while non-dioxin-like PCB mixtures advance, the timing of
puberty (Burns 2016).

•

Synergistic effects of toxic metals on children’s brain development has been found
(Bobb 2015).

•

“…human association studies have provided a foundation for the association of prenatal
exposure to particulate matter with early immunosuppression and later allergic disease
in the offspring” (Rychlik 2019p178).

A prominent example of prenatal effects involves the xenochemical diethylstilbestrol (DES).
This was a pharmaceutical drug taken by women in pregnancy. It was prescribed between 1940
and 1971 to prevent miscarriage, premature labour, and related complications of pregnancy.
There was an increased incidence of breast cancer associated with the drug (Titus-Ernstoff
2001, Calle 1996). But the drug also demonstrated the effects of xenochemicals in early periods
of foetal and perinatal development where the female child from such mothers developed
cancers of the reproductive tract in later life. Effects on their children in general included
obesity and an array of cancers in all their siblings which were also demonstrated in animal
studies (Franssen 2014, Newbold 2004, McLachlan 2016, Palmer 2006, Al Jishi 2017).
The difficulty in studying health effects of foetal/neonatal exposures is obvious, but the
growing awareness initiated studies that showed many early life exposure effects (Braun 2014,
Ochoa-Acuña 2009a,b, Giordano 2010, Wolff 2008, Vrijheid 2010). Confidence in the
consistency of such studies sees comments such as:
In human studies, it is well established that exposures during embryonic and fetal
development periods can influence immune health. Coupled with genetic
predisposition, these exposures can alter lifetime chronic and infectious disease
trajectory, and, ultimately, life expectancy” Immune systems effects include:
“immunosuppression, autoimmunity, inflammation and tissue damage, hypersensitivity,
and general immunomodulation (Rychlik 2019p178).
As can be seen from the above, exposures during and after pregnancy are being increasingly
linked with subsequent health problems.
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The blood brain barrier in humans, which protects neurological tissues from many toxins, does
not start to develop until six months after birth. Many detoxifying enzymes are also
undeveloped in most young children. So young children usually have fewer defences than
adults (Cranor 2014). Interestingly a lone positive has been espoused in that since many
enzymes are not present in young children, some toxins cannot be metabolised into more toxic
substances. However in considering genetic sensitivity and diversity, the range of adverse
effects can be much greater. Consider these examples:
Polycyclic Aromatic Hydrocarbons (PAHs)
These can be formed from the incomplete combustion of organic compounds such as
tobacco, coal, oil and gas and are common in the environment. These can cross the
placenta and bind to DNA (Perera 1999). In such binding, incorrect repair and other
mutations can be induced leading to cancers and various diseases. Such PAH-DNA
effects are observed to be more pronounced in foetuses (Miller 2002, Perera 1999).
PAH affects can also be seen in smaller head circumference and other adverse effects in
the newborns.
Organophosphate (OP) Pesticides
There are many chemicals in the OP family of toxins. One, for example, still in wide use
in Australia, is Chlorpyrifos: an insecticide used to control various pests, including ants,
termites and mosquitos. Chlorpyrifos is found in many products used inside and outside
the home, public spaces and agriculture.
Although it is recognised that vulnerability varies with age, a genetic trait may also
render an individual deficient in an enzyme which assists in the metabolization of OPs
(Eskenazi 2008). The resultant effects range from neurotoxic to cardiovascular
(Ecobichon 2001). One study followed children to 12 years of age, of mothers exposed
to organophosphates during pregnancy. The study reported effects such as: shorter
pregnancy duration, poorer neonatal reflexes, lower IQ and cognitive functioning, and
concentration problems in the children (UC 2019).
Children experience a myriad of exposures. Although only referencing petrochemicals, this
quote sums up the situation succinctly.
129

As a growing number of scientific studies are showing, today’s children first encounter
petrochemicals in the womb, and then in their mother’s milk. Seemingly unaware,
parents then clothe their children in garments made from petrochemicals, feed them on
food that contains petrochemicals, give them toys made from petrochemicals to play
with, bathe them in petrochemicals, put them to bed in them and surround them in
their daily lives with homes furnished and decorated and cars made of these
substances. Then they wonder why their children are becoming increasingly sickly and
suffering more unexplained conditions. So they take them to the doctor, who prescribes
medication which is, quite often, made from petrochemicals (Cribb 2014p114).
There are many studies in the literature on a molecular basis, cells in-vitro, rats, mice and other
animals showing generational effects of xenochemical and EMF exposure. Yet in everyday life
children are exposed without consideration of the relevance of such studies. It is an
uncontrolled experiment with children as the subjects.
Effects occur simply due to the early timing of children’s exposure to toxins. Most disease
processes require one to three critical steps to occur for the disease to commence. If some of
these steps occur early in one’s life then fewer steps are required later in life. This was seen in
the case of DES (referenced above and in a subsequent chapter) and lead exposure (Heindel
2008). This is also seen with cancer: “Cancer is a multistage process and the occurrence of the
first stages in childhood increases the chance that the entire process will be completed, and a
cancer produced, within an individual’s lifetime” (Miller 2002p412). This seems consistent with
the finding of high residues in babies and children and the high and rising childhood cancer
rates mentioned previously.
An increasing awareness is present in some isolated quarters: “Prenatal exposures have known
adverse effects on maternal and neonatal outcomes. Professional societies recommend routine
screening for environmental, occupational, and dietary exposures to reduce exposures and
their associated sequelae” (Grindler 2018p1).
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MULTIGENERATIONAL TOXICITY
In the last section the aspect of prenatal exposure effects on health was covered. The focus
was on the effects on the child from the mother’s exposures prior to, or during conception. In
presenting this an orthodox perception is commonly encountered that everything would
otherwise have been reset through the sperm and ova: one starts with a ‘clean slate’ so to
speak, and this clean slate is then contaminated. However there is a long term shaping of
human DNA from generations before, that becomes the hidden elephant in the room and
shatters such a ‘clean slate’ possibility.
A woman is born with all her reproductive eggs, a significant part of the genetic make-up
comes directly from the grandmother. The DNA is shaped by the generations before. This has
provided a dampened reaction to the xenochemicals in the present day environment as the
grandparents were at the end of the period where food was grown locally, and fresh, meat
animals grass fed, and no significant levels of processed food, much lower pollution levels in
general, etc. Epigenetic effects occurring in the present day, by simply the same reasoning, will
be transgenerational (Ledowsky 2019).
Transgenerational effects are evidenced by polymorphisms in the mother and father causing
health effects in subsequent generations, not only in their immediate children. An example is
where environmental exposures cause MTHFR polymorphisms (Ledowsky 2020). It seems that
whenever a study is done, for example, with simple nematodes, generational effects are found
(Dai 2019). Multi-generational effects of various xenochemical products in widespread use
have been found in the relatively few studies that have been published on such, although very
few studies on humans. For example,
•

PFOA, used in stain-resistant carpets, water-repellent clothes, paper and cardboard
packaging, ski wax, fire fighting foams, and created on the break down of other
chemicals: it has been found to result in multi-generational reproductive toxicity (Lee
2017).

•

Dimethoate, is a broad-spectrum systemic insecticide on fruit, vegetables, lucerne,
peanuts, pastures, cotton, and ornamentals. It has been under review by the APVMA for
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some time. One study found parental exposure could result in increased sensitivity and
decreased fitness in the offspring over generations in aquatic organisms (Guo 2012).
•

Mycotoxins, commonly found in cereal food, can also produce multi-generational toxic
effects on different organisms (Zhou 2018).

•

Another persistent chemical found throughout the environment, glyphosate, a
herbicide and antibiotic, has been found to induce the transgenerational inheritance of
disease and germline, for example, sperm epimutations. It has been suggested that the
generational toxicology of glyphosate must be considered in future generation disease
etiology (Deepika 2019).

•

Generational epigenetic inheritance is increasingly being acknowledged in various
health conditions, especially those of a metabolic nature (Tollefsbol 2019).

Even stress effect from previous generations have been found to have effects on subsequent
generations. Descendants of Holocaust survivors have abnormal stress hormone profiles, and
low cortisol production (Yehuda 2008). Due to their altered cortisol response and stress
reactivity, Holocaust survivor children have an increased risk of post-traumatic stress disorder
(PTSD), anxiety, and depression (Aviad-Wilcheck 2013).
“We have toxins in our soaps and lotions to shampoos, air fresheners, and cleaning products to
toxic food (herbicides, pesticides) and all the artificial colouring, flavouring, and preservatives.
Our bodies are accumulating junk over a lifetime, and then these toxins that we’ve stored away
in our bones are being passed down to babies in utero. It’s turning on problematic genes that
would otherwise be lying dormant and prompting problems and sensitivities. Our babies are
being born with their toxic load already to the brim, and then the slightest trigger is setting off
severe health problems… Because of our accumulated toxicity, our children are not given an
optimal chance at thriving in life” (Pompa 2019). This section has shown evidence that the
polymorphisms created in each generation from such toxic loads are themselves also passedon to subsequent generations.
The US Centers for Disease Control has reflected the above attributing all illness as being a
result of genetic predisposition in combination with environmental factors (OGDP 2000). Other
articles attribute 70-90% of all disease resulting from modifiable environmental exposures
(Rappaport 2010). This converges in the now common saying that genetics loads the gun, the
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environment pulls the trigger. It seems that the genetic ‘loading’ has potential to be magnified
through multigenerational accumulation and the pulling of the trigger affects subsequent
generations.

TOXIN EFFECTS ON CHILDHOOD INTELLIGENCE
A hideous affect which governments and industrial corporations appear to actively avoid and
downplay, are the affects of environmental toxins on childhood intelligence. There tends to be
a focus only on metabolic/pathological effects with little research on the effect on childhood
intelligence. This section is important to illustrate this and how broad the effects can be on
humans.

Lead, like many other heavy metals and chemicals such as fluoride, has been linked with lower
IQ and academic achievement and a range of socio-behavioural problems and delinquency.
Cribb (2014) makes a point of highlighting such effects of exposures over many generations
raising the concern that human civilisation can become less intelligent. He acknowledges
literature which shows that even a decline of 2 to 5 IQ points has been associated with
increased “murder rates, violent crimes, juvenile delinquency, reduced school performance and
unwanted pregnancies.” One study found the greatest effect of lead on IQ occurs in children
with blood lead levels below 5μg/dl: this was the past USCDC acceptable level (Markowitz
2013). The USCDC now admits “No safe blood lead level in children has been identified. Even
low levels of lead in blood have been shown to affect IQ, ability to pay attention, and academic
achievement. And effects of lead exposure cannot be corrected” (CDC 2020).

Highlighting how easy environmental influences can affect a child’s intelligence, one study
showed that children fed healthy food were found to be almost 3 IQ points higher than those
fed mainly processed foods (Landrigan 2006). Even murder rates fell in the US when lead was
banned in petrol (Grandjean 2014).
Initial recognition was of obvious, massive damage caused by high-dose exposures…But
later studies with more sophisticated tools have shown in every case that the brain
injury caused by toxic chemicals is not limited to the obvious conditions. It is now
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recognised that there exists an entire spectrum of diminished brain function in persons
exposed to toxic chemicals, termed subclinical toxicity. Widespread subclinical
neurotoxicity can affect the health, well-being, intelligence and even the security of
entire societies (Landrigan 2006).
Landrigan and Forman went-on to point out that a loss of five IQ points per child would
increase the mentally ill number in society by two thirds. Also, “Early exposure to toxic
chemicals may increase risk of degenerative brain disease in later life,” such as Alzheimer’s and
Parkinson’s disease. They warned that the reduced intelligence and lowered productivity would
result in economic costs of tens of billions of dollars: “Environmentally attributable disease is
very costly to society.”
IQ scores had been rising for most of the 20th century, but are now declining. This fits with a
common belief that people with higher IQs would produce higher IQ children and that people
with lower IQs would have more children, and so gradually lowering of IQ scores across the
population. However, a new Norwegian study challenges such beliefs and suggests that
declining IQ scores are not strongly linked with genetics but rather the environment (Bratsberg
2018).
There are few studies done on the environmental links with declining childhood intelligence
levels. Most of the studies have been on the effects of just one toxin: lead. The lack of studies
on other toxins in this area does not make them innocent or safe. This remains a significant
area of undone science.

ENDOCRINE DISRUPTING CHEMICALS (EDCS)
Many xenochemicals, both naturally occurring and manufactured, can mimic or interfere with
the body’s hormonal system, known as the endocrine system. They can alter the synthesis,
transport, secretion, binding, action, and elimination of the body’s
natural hormones responsible for development, behaviour, fertility, brain, immune, sleep,
digestion, growth, and maintenance of normal cell metabolism. The endocrine system’s central
organs include the testes, ovaries, pancreas, adrenal glands, pituitary glands, hypothalamus
and pineal glands.
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EDCs are found in common products, such as, most plastic bottles and containers, metal food
can linings, detergents, food, toys, cosmetics, flame retardants, and pesticides.
The European Environment Agency (EEA 2012) has said in relation to EDCs:
In recent decades, there has been a significant growth in many human diseases and
disorders including breast and prostate cancer, male infertility and diabetes. Many
scientists think that this growth is connected to the rising levels of exposure to mixtures
of some chemicals in widespread use (EEA 2012).
The above is reflected in a 2012 WHO and United Nations Environment Programme (UNEP)
publication suggesting EDCs play a substantial role in global increases in genital malformations
in baby boys, adverse pregnancy outcomes, neurobehavioral disorders, endocrine-related
cancers, obesity, and type 2 diabetes (Bergman 2015, Aho 2017). The publication had been
authored by independent scientists from many countries. However after the report was
published. industry backed scientists published criticism of the report (Lamb 2014) citing the
following shortcomings:
1) “failure to apply a systematic framework for identifying, reviewing and
evaluating data,
2) adoption of an unduly informal approach to assessing causation from EDCs,
3) reliance on disease trends to suggest associations with EDCs,
4) disregard for the role of exposure, dose and potency in endocrine disruption”
(Bergman 2015p1008).
Many of the original independent scientist authors then analysed the industry rebuttal and
concluded:
…we discovered that the conclusion of Lamb et al. (2014) was based on many
distortions, inaccuracies, false generalizations, non-scientific argumentation, and
erroneous claims (Bergman 2015p1008).
As we have shown, Lamb et al.’s attempt of deconstructing the UNEP/WHO (Bergman
2015) report is not particularly erudite scientifically. It appears that the critique is not
intended to be persuasive to the scientific community, but is designed to speak to
bureaucrats, politicians and other decisionmakers not intimately familiar with the topic
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of endocrine disruption and therefore susceptible to false generalizations of bias and
subjectivity (Bergman 2015p1016).
In conjunction with the industry sponsored paper there was evidence of industry active
attempts to lobby and influence regulatory authorities (Horel 2015). In later chapters of the
thesis, various ways of promoting ignorance employed by industry will be discussed.
More recently, there seems to be a prevailing orthodox view that the issue is acknowledged,
but it is too hard to do anything about it:
Endocrine disrupting chemicals cause adverse effects in animals. But limited scientific
information exists on potential health problems in humans. Because people are typically
exposed to multiple endocrine disruptors at the same time, assessing public health
effects is difficult (NIEHS 2020).
In the US the NIH (now NIEHS) had co-convened an independent panel of experts back in 2000,
which concluded “…there was credible evidence that very low doses of some hormone-like
chemicals can adversely affect bodily functions in test animals” (NIEHS 2020). Yet after 20
years, their entries under “What has the NIEHS Discovered” on their website is simply the
independently discovered toxic effects of DES, PFAS, and arsenic as well as a suspicion that
lavender and tea tree oils are EDCs.
The laid-back approach without regard for a precautionary approach by regulators in general, is
treated in more detail in the chapter on Regulatory Toxicology. The mounting evidence of
endocrine disruption however continues through a trickle of studies in this enormous area of
undone science. For example, one of the most common human birth defects in Australia,
affecting 1 in 115 live males born, is hypospadias: a disorder affecting development of the
urethra (Nassar 2007). This incidence rate is rising, having doubled in 40 years. Of the
approximately 1500 EDCs currently identified, many negatively affect male reproductive
development.
In the Endocrine Society’s second scientific statement on EDCs there appears to be sufficient
evidence that EDCs can cause diseases and dysfunctions including neurodevelopmental
defects, cognitive defects, infertility and other reproductive disorders, obesity, diabetes,
immune dysfunction, asthma and cancers (EDC-2 2015). “Individuals exposed to EDCs in the
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womb face elevated risk of disease later in life. Additionally, some EDCs have multigenerational
effects through modification of DNA and other
heritable mechanisms, thereby placing future generations at higher risk of disease” (End Soc
2015).
It is pertinent to note that Carson (1962) did not push for new regulation (although she did
later in Senate testimony). Rather she advocated for a change in worldview: not the killing
individual pest species by chemicals, but biological pest management achieving healthy
ecosystems. This comment can be extended to advocating an ecosystem free from toxic
environmental exposures.
This section on generational toxicity has illustrated large concerns for future generations from
various environmental exposures. The disregard of the situation by medical and health
authorities and the regulatory departments will clearly lead to more wider future health
problems of children and grandchildren. This is the real tragedy of environmental effects on
people’s health.

CONCLUSION
Chapter 2 has illustrated that there is considerable evidence showing links between
environmental exposures and human health conditions, especially chronic diseases. In contrast
to the orthodox medical view, the chapter considered the effects of low concentrations of
xenochemicals in the environment rather than higher levels, such as those allowed in the
workplace. Using published studies, it indicates the importance of areas that have been
relatively neglected scientifically, where research findings have been commonly ignored or
dismissed.
One of the aspects highlighted has been how the orthodox medical and health system is unable
to explain the causes of most chronic health conditions. The orthodox approach of making a
diagnosis and treating symptoms does not consider the large amount of science that links
environmental exposures to root causes. This chapter has illustrated the large amount of
evidence and opinion arguing that environmental causation is an important area to consider.
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It will be seen in subsequent chapters, there are also many industry sponsored studies that
conflict with and criticise the many independent studies used here. As is common in orthodox
circles, such as government regulatory departments, if one combines unconflicted studies with
conflicted studies for an overall conclusion, as in a meta-analysis or evidence-based approach,
the conclusions often become unclear and meaningless. As this situation suits industry and
allows it to continue its profit-focused activities, significant effort continues to be expended to
achieve this neutralisation of evidence-based assessments (Michaels 2008, Rogers 2019). In
researching autism causes, for example, Rogers commented, “if I were to exclude all studies
with a financial conflict of interest (which would be warranted), then in many cases I would be
excluding the majority of the research on a particular environmental trigger” (Rogers 2019p58).
This aspect was also elaborated on in Michaels (2008).
Meta analyses themselves are subject to the authors’ filtering the studies to be considered in
their analysis. For example, some meta analyses conclude there is “a significant relationship
between mercury concentration and autism. These conclude that the concentration of mercury
can be listed as a pathogenic cause (disease-causing) for autism” (Jafari 2020p369). Another
example of this was used in the section Glyphosate and Cancer, where two meta analyses were
published three years apart: the Monsanto-funded analysis concluded “a causal relationship
has not been established between glyphosate exposure and risk of any type of LHC
[lymphohematopoietic cancer which includes NHL]” (Chang 2016p402). Another meta analysis
concluded there was a “a compelling link between exposures to GBHs [glyphosate based
herbicides] and increased risk for NHL” (Zhang 2019p186). That section of the chapter
discussed the first of many successful court cases against Monsanto in regard to glyphosate
products causing NHL, a case which clearly supported the positive association analysis that was
not Monsanto-funded.

Like the proverbial frog sitting in water that is being heated, not realising the gravity of its
situation, the public generally remains ignorant of the serious situation that continues to build
because of the effects (explained above) on coming generations. Much of that ignorance stems
from the public’s faith in science, ethics, the health system, the regulatory system and the
medical system. The public perception is that science, being the central tenant of all these
areas, will protect them from any health issues, since the entities responsible supposedly aim
for public protection. Yet across all health areas, rates of most chronic diseases, infertility,
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reproductive problems, neurological problems, etc. are increasing. Even the “war on cancer” is
being consistently lost, despite decades of intense research funded by the billions of dollars
that have been, and continue to be, raised for it. It may be seen from this and subsequent
chapters that we do not appear to have a health care system but rather a sick-care system,
aiming to treat symptoms and not causes.
To most people, it is normal to expect that creating new technology offers a perceived higher
standard of living. This is paradigmatic in society: costs of technology developments are only in
dollars, whereas environmental consequences are simply ignored or dealt with as cheaply as
possible to stay within any basic environmental regulations. If crop yields can be improved by
using a new pesticide, for example, then this is clearly desirable. For industry, with its primary
focus being the bottom line in its annual financial reports, these developments and products
are then deemed essential for their very existence. Industry gets no financial reward for
protecting the health of the public. The largest corporations--the pharmaceutical companies-make more money from poor public health.
With little interest in the “real” cost of technology developments, companies are non-living
entities profiting through technology developments. It becomes advantageous for industry that
public ignorance is maintained around the “real” costs. It has done this in the last century by a
general approach which aims to stall the creation of new regulations for as long as possible.
Failure to carry out research in those “real” cost areas is a primary tool in this process. Industry
pushes for voluntary regulations and for further research that takes decades on every concern
as it is raised, in oder to delay any change (Michaels 2008). (These and other tactics will be
explored in chapter 4). A state of risk is then created in our society:
It signals a moment when our technoscientific and socio-political mechanisms of control
(developed through and in parallel to the very same technologies that have created this
situation) prove inadequate, outdated, and useless for moving beyond a constant state
of risk (Roberts 2014p255).

The sciences are entirely incapable of reacting adequately to civilizational risks, since
they are prominently involved in the origin and growth of those very risks. Instead … the
sciences become the legitimating patrons of a global industrial pollution and
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contamination … as well as the related generalized sickness and death of plants,
animals, and people (Beck 1992p59).

Although it would be interesting to pursue risk-society issues per the last quote from Beck,
these pertinent issues will only be noted here in this thesis.

COMING CHAPTERS: WHERE THIS THESIS IS HEADING.
Chapter 2 has highlighted that environmental causation of human health conditions can be an
important area to consider for the treatment of the conditions. Medical orthodoxy does not in
general consider such causes and rather, treats the symptoms. Industry typically sponsors
studies which find no link between human health impacts and their products, sometimes
countering independent studies that do. Subsequent meta analyses and evidence-based
principles then frequently conclude that conclusions are unclear. This enables industry to
continue selling its products (Michaels 2008, Rogers 2019).

Although all risk assessments, and most studies, in respect to health are generally based on an
“average” healthy adult, there is a broad spectrum across the population. This is especially the
case in regard to health effects from various environmental exposures. Chapter 3 looks at the
portion of the population that is most sensitive to environmental exposures. This significant
part of the population is labelled as having multiple chemical sensitivity (MCS). These people
may be an indication of the worsening environmental situation for the general population.

Recognising MCS would undermine the orthodox medical and health systems by alerting the
public to the consequences of technological developments by industry. The ignorance
purposely generated by industry would also be featured and potentially affect the financial
bottom lines of many industries that depend on such offending products. These aspects will be
covered in the next chapter.

Chapter 3 will also consider the common strategy by orthodox medicine and industry to dismiss
MCS as a psychological condition. It also briefly refers to two common, and increasing,
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psychological conditions -- depression and ADHD – which is included in an appendix.
Depression is a common label given to MCS sufferers but paradoxically, many studies have
pointed to environmental exposures as setting the root cause for depression. It becomes a
contradiction for treating environmental exposures psychologically when the condition itself is
highly linked to environmental exposures.

ADHD has also been referred to in chapter 3 as it is a psychological condition that is widely
accepted in all areas of society, yet there are far fewer studies substantiating the condition and
its diagnosis than there are for MCS. In contrast to ADHD, the orthodox medical and industry
system actively downplays and discredits MCS and those who have studied it.

The following chapters consider the reasons why we are in this alarming situation, where
studies on the links between environmental exposure and health-problem causation continue
to be ignored. They will consider the generation of ignorance and its use in society, with the
following two chapters covering ignorance of environmental effects on health and of the
manipulation of knowledge.
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INTRODUCTION
This chapter considers multiple chemical sensitivity (MCS), an illness unrecognised by the
orthodox medical system5. Many MCS sufferers have established clear links between their
illness and a range of environmental exposures, and realise that by avoiding such exposures
they can achieve improved health. For sufferers to establish cause and effect, it is a matter of
personal observation, consistency and experience. MCS is a key illness used in this thesis to
illustrate environmental effects on human health. Since the orthodox medical and health
systems do not recognise this condition, it then becomes important to understand why this is
the case. It is also pertinent that this illness is epigenetic in its origination, since its onset is
commonly related to either repeated low-level environmental exposures or a single, severe
environmental exposure.
There are several possible ways to consider MCS: the standard view, that it is not a real disease
and that suffering is psychosomatic; a neutral view, that examines both sides of the debate
about the illness reality without passing judgement; and the challenger view that MCS is an
environmentally induced condition. Although the first two approaches are preferred by many
writing about this condition, the final approach will be used here due to the focus of this thesis
on the environmental impacts on health. So, the chapter is written from the perspective that
MCS is an environmentally-induced condition without assuming that this is the only way the
topic can be approached.
The incidence of many diseases has significantly increased over the past five decades, including
autism, Alzheimer’s disease, chronic obstructive pulmonary disease, diabetes, sleep apnea,
attention deficit hyperactivity disorder (ADHD), celiac disease, chronic fatigue syndrome (CFS),
asthma, depression, multiple sclerosis, bipolar disease in youth, hypothyroidism, lupus, irritable
bowel disease (IBD), fibromyalgia syndrome (FMS) and osteoarthritis. The cause of, or a
pathogen for, each of these diseases has not been established. As the general human genome

5

Portions of this chapter have been drawn from my article “Multiple Chemical Sensitivity: The Paradigm
Breaker for Doctors”, Townsend Letter, Jan 2018

179

has not significantly altered in this period, environmental exposures are highly suspect (Bijlsma
2016, Rappaport 2010, Reichard 2015).
Centuries ago Hippocrates put forward that health and wellbeing are profoundly affected by an
individual’s diet, lifestyle and environment (Kleisiaris 2014). It was pointed out in chapter 2 that
in 2011, the World Health Organization estimated that annually 4.9 million deaths and 86
million disability adjusted life years (DALY)6 could be due to environmental chemicals (Bijlsma
2016, UNEP 2012). Furthermore about one-quarter of the global disease burden, and greater
than one-third of the disease burden among children under the age of five, have been
attributed to modifiable environmental factors (Bijlsma 2016, WHO 2006).
Recent studies on epigenetics and new terms such as the “exposome” (or total exposures over
a lifetime) are increasingly being associated with chronic disease (Paoloni-Giacobino 2011,
Lopez 2014). These represent a threat to current paradigms for chronic disease etiology as it
gradually becomes recognised that infectious diseases are primarily only encountered in
developing countries (Laborde 2015).
While environmental exposures are likely involved in many of the chronic diseases mentioned
before, there is a direct cause-and-effect relationship between a health condition termed
multiple chemical sensitivity (MCS) and environmental chemical exposures.
MCS (or toxicant induced loss of tolerance (TILT) or idiopathic environmental intolerance (IEI))
was conceptualised by Dr Theron Randolph in 1954. The sufferer experiences sensitised
reactions to low-level exposures of some natural and most synthetic chemicals, e.g., solvents,
volatile organic compounds (VOCs), perfumes, deodorisers, plastics, synthetic fabric, petrol,
diesel, smoke, pesticides, food additives, paint, new carpet, cleaning products, etc.: "chemicals"
in general (Randolph 1954).
The symptoms of MCS vary from one individual to another, although they are usually
consistent/repeatable short term with each individual responding to the same triggers. The
symptoms overlap with (and some are co-morbidities of) closely related health conditions such
as electromagnetic-hypersensitivity syndrome (EHS), CFS, FMS, chronic inflammatory response
6

One DALY represents the loss of the equivalent of one year of full health. DALYs for a disease or health condition
are the sum of the years of life lost to due to premature mortality and the years lived with a disability due to
prevalent cases of the disease or health condition in a population (WHO definition).
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syndrome (CIRS), central sensitivity (CS), Gulf War syndrome (GWS), post-traumatic stress
disorder (PTSD), myalgic encephalomyelitis (ME), the Vietnam veteran health problems, lupus
and irritable bowel syndrome (IBS). One or multiple organs or body systems can be affected.
Symptoms such as extreme fatigue/lethargy, wheezing, burning/stinging eyes, breathlessness,
nausea, headache/migraine, vertigo/dizziness, poor memory, poor concentration, anxiety,
depression, confused thought processes, sleeping problems, runny nose (rhinitis), sensitivity to
light and noise, sore throat, cough, sinus problems, skin rashes, digestive problems, muscle
pain, and joint pain can be experienced. An unfortunate feature of MCS is that the sensitisation
and reactions can progressively get worse with repeated exposures. Conversely, symptoms can
abate if exposures to such incitants are removed or avoided.
MCS sufferers react to very low concentration levels of the inciting chemicals. They may
experience headaches and fatigue symptoms due to the presence of deodoriser or perfume at
levels not able to be smelt (UoT 2019). It is pertinent that one does not need to be recognised
as having MCS to react this way: “Exposure to perfumes and other scented products can trigger
serious health reactions in individuals with asthma, allergies, migraines, or chemical
sensitivities” (UoT 2019).
Depending upon how sensitive an individual is, triggering concentrations may be orders of
magnitude lower than the normally accepted exposure levels derived from classical toxicology
approaches. It is this aspect that creates the widespread disbelief about the very existence of
this condition. The multiple symptoms also result in disbelief by orthodox medical
practitioners: their training frequently leads them to regard individuals complaining of multiple
organ problems and accompanying neurological symptoms as having a psychological problem.
To date, no unique signs, pathology, laboratory test consistencies, or consistencies in illness
progression have been clearly established for diagnostic purposes. The general trend by the
orthodox medical system is to give sufferers a diagnosis of somatoform disorder or other
psychological conditions. The mainstream medical system operates without recognition of the
condition of central sensitivity (CS). As there is no training in environmental factors initiating
health conditions, most doctors do not recognise their significance as seen in earlier chapters.
A typical orthodox statement about MCS is:
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Idiopathic environmental intolerance (IEI), formerly called multiple chemical sensitivity,
is a subjective illness marked by recurrent, nonspecific symptoms attributed to low
levels of chemical, biologic, or physical agents. These symptoms occur in the absence of
consistent objective diagnostic physical findings or laboratory tests that define an
illness. Many experiments and observational studies consistently identify
psychopathology in patients with IEI and implicate behavioural or psychiatric causes for
this illness. This indicates that the underlying illness in many cases of IEI is actually a
psychiatric disorder, such as a somatoform, depressive, or anxiety disorder (Black 2019).
The incidence of people with chemical sensitivities in the population is significant, ranging
between 2% and 27% of the population. The number of surveys completed to establish this
range of incidence is significant, with most results falling between 13% and 27% of the
population (Andersson 2008, Ashford 1991, Azuma 2015, Bell 1993, Berg 2008, Caress
2003,2004, Donnay 1999a, Hausteiner 2005, Jeong 2014, Johansson 2005, Katerndahl 2012,
Kreutzer 1999, McCampbell 2001, Meggs 1996, Palmquist 2014, Park 2006, Steinemann
2018a,b). A rate of national prevalence found recently in the US/Australia was 12.8/6.4%
medically diagnosed with MCS, 25.9/18.9% self-reported chemical sensitivity, and 27.5/19.9%
either or both (Steinemann 2018a,b).
Assuming that MCS is environmentally induced, this significant percentage of the population
pays a high price for an industrialised and technological culture. As exposure to xenochemicals
and electromagnetic fields (EMFs) is now normal in most public venues, this population is
robbed of a sense of “place” and experiences impacts on their personal relationships. MCS
sufferers are marginalised by orthodox medical practitioners and relegated to mental health
classifications due to paradigms that do not consider the possibility that health conditions may
be caused by today’s lifestyle (Gibson 2016).
When observing a sufferer of MCS and its many overlapping conditions, they give no outward
signs of their illness. This also becomes a disadvantage for them as “The extent to which the
diseased body is visible—its ability to be seen and attract attention medically, legally, socially,
and politically—is central to the way in which it is understood, treated, funded, and
experienced” (Phillips 2017p214).
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MCS becomes an ideal example of a health condition which is caused and worsened by
environmental exposures, particularly synthetic chemicals, but also EMF effects, mould
exposures, etc. Recognition of this condition would then cause problems for the industries that
produce the large array of synthetic chemicals and EMF devices used in the modern
environment. These industries have much to gain by opposing and undermining such
recognition. The paradigmatic nature of the orthodox medical system, in not considering the
relationships between environmental exposure and health problems is further fostered by
industry efforts.
This chapter considers key aspects of the illness of MCS. It will illustrate that for individual
sufferers, there is consistency in simple cause and effect. But, as MCS does not affect a specific
organ, and is not a definable disease that can be treated by drugs to improve symptoms,
modern medicine is at a loss to deal with it and generally blame’s the individual’s own
psychology for their problems.
First, the diagnostic criteria for the illness will be considered, highlighting the complex nature of
environmental health effects. The difference between industry-backed studies that conclude
there is an absence of clear diagnostic criteria, and the latest studies that find there are clear
criteria, will be covered. It will, however, ultimately be concluded that a diagnosis is not
essential to assist or treat such sufferers. The need for epidemiological to understand
environmental exposure effects and produce meaningful results will also be considered. This
will highlight how industry-backed studies can be used to manufacture misinformation and
ignorance.
The lack of education and experience that orthodox doctors show in pursuing the area of
environmental effects will be highlighted. The chapter will consider the characteristics
established by functional medicine practitioners, including phenomena such as adaptation,
switching and spreading. This will illustrate the paradigmatic differences between the
functional medicine approaches and orthodox medicine which simply does not pursue any
longitudinal studies or even consider people suffering from environmental effects.
Some possible disease mechanisms will be covered for the condition MCS, which will be shown
to overlap with those for many other unexplained illnesses. This then leads to considering the
overlaps of MCS and shows comorbidities with many other conditions, especially central
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sensitivity, schizophrenia, CIRS, and EHS. These health conditions generally have been studied
as quite self-contained illnesses, while their overlaps with other illnesses are usually not
considered. This creates siloed research areas yet the overlaps between the conditions are
significant.
Some of the orthodox medical system’s paradigmatic approaches will be discussed to highlight
its resistance to recognising MCS. This discussion will cover the disease causality paradigm; the
difference between illnesses and disease; proof, observation, evidence based medicine; and
patient respect. It will consider the recognition of a Kuhnian-like crisis and the inconvenience of
recognising MCS as a disability, and thus why industry actively influences the medical and
health systems.
This chapter will also examine the situation around explaining MCS as purely a psychological
condition, due to the absence of pathological indicators. The section highlights the absence of
objective diagnosis criteria in psychology. While depression is commonly diagnosed in MCS
sufferers, there is much evidence that depression itself is induced by various environmental
exposures. Other psychological conditions, such as ADHD, lack clear diagnostic criteria and can
affect a similar percentage of the population as MCS, yet are more accepted by orthodoxy.
Due to MCS’s lack of recognition, its sufferers frequently resort to the legal system for
compensation since many sufferers can no longer work. Here again, sufferers experience
significant push-back due to industry influence. There is evidence, as discussed, that industry
have influenced jurisprudence around evidence in the US, which culminated in the Daubert
ruling. The consequences of this ruling are also examined in relation to cases attributing health
effects to environmental exposures. An Australian workers’ compensation case and senate
hearing on aircraft cabin fumes are then used to demonstrate the frustrating situation that
sufferers, in this case aircraft crews, can find themselves in. An example is also sketched out of
how an industry shill, Dr Loblay, hijacked the legal case and hearings by generating
manufactured and selective ignorance. Dr Loblay at the time was the Director of the Allergy
Unit at the Royal Prince Alfred Hospital and Senior Lecturer in Immunology, Department of
Medicine, University of Sydney.
Consideration of how the governments’ neoliberal approach and normalisation characteristics
hinder the recognition of an MCS condition is also presented.
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Finally, the chapter presents a stark consideration of the contrasting situations to various
societal and health science approaches if MCS, and the effects of environmental exposures in
general, were recognised.
The chapter will therefore have several major sections. The diagnosis criteria and resultant
diagnostic difficulties will be discussed first, reflecting the orthodox starting point for treating
any health condition. The epidemiological aspects and problems with this illness will be
addressed, followed by the difficulties encountered by orthodox medical practitioners in
recognising MCS. The absence of a clear mechanism for relating environmental exposures to
the varied pathology is considered, referring to popular hypotheses, and the varied
symptomatology and overlaps with other environmentally related illnesses are compared by
considering the siloed research into four conditions: central sensitivity (CS), schizophrenia,
chronic inflammatory response syndrome (CIRS) and electromagnetic hypersensitivity (EHS).
The orthodox positivist approach is shown to become a hindrance to change because of its
difficulties in recognising complex and overlapping emergent diseases. Due to the absence of
organic pathology expected by orthodox medicine, the classification of MCS as an illness rather
than a disease is then covered. This leads to considering observation, proof and patient
acceptance and the shortcomings of evidence-based medical approaches. The chapter then
moves into aspects of bias in recognising MCS, under the influence of industry which has an
interest in defending its products against claims that they cause health effects. The chapter
then discusses the general suppression of environmental effects in the context of
neoliberalism, using examples of MCS through aspects such as patient and doctor
normalisation and resistance by the insurance industry sector. The chapter finishes with a short
hypothetical section covering consequences if MCS were recognised, highlighting significant
potential societal changes.

DIAGNOSIS CRITERIA
In this section it is shown that despite the general medical and health industry view of no
clearly definable diagnostic criteria for MCS, there are now emerging objective criteria for MCS
diagnosis, acknowledging its overlaps with other illnesses.
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The orthodox view on MCS is reflected by the following quotes, firstly from the South
Australian Health Department:
There are no universally accepted diagnostic criteria for MCS/IEI. There are no
laboratory tests and no clinical guideline documents. MCS/IEI is not recognised as a
medical condition in Australia and most countries.
Individuals with MCS/IEI symptoms who seek help from their GPs are frequently
referred to various specialists. If following clinical investigations there is still no
explanation for the symptoms, these patients are usually provided with explanation,
reassurance, and guidance on trigger avoidance measures (SAH 2019).
Also, from Johns Hopkins Medicine:
At this time, it is a controversial issue as to whether it is a clinical diagnosis or not. Many
in the medical community lean towards these symptoms being physical manifestations
of psychiatric illness rather than a primary medical illness. While others in the medical
community along with organizations agree that multiple chemical sensitivity is a
negative physical reaction to certain chemicals. There is debate as to whether multiple
chemical sensitivity should be classified and diagnosed as an illness (JHM 2019).
In respect to immunological aspects, the basic orthodox approach to an MCS sufferer being
sensitive to low level exposures would suggest a type of allergy however there are no normal
pathological immunological abnormalities such as allergic disorders, autoimmune diseases, or
immunodeficiencies. This then sees orthodoxy move into psychological diagnoses since the
subjective criteria may see the MCS sufferer readily fit to any of the conditions, or
combinations of depression, anxiety, somatic symptoms disorder, panic disorder, absorption
personality trait, technophobia, or chemophobia.

The difficulty in clearly defining a consistent set of symptoms, let-alone pathology on MCS led
to international consensus meetings of 89 and 34 experts respectively in 1989 and 1999 (MCS
1999, Bartha 1999p148) concluding on diagnosis criteria as:
•

“The symptoms are reproducible with [repeated chemical] exposure;

•

The condition is chronic;
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•

Low levels of exposure [lower than previously or commonly tolerated] result in
manifestations of the syndrome;

•

The symptoms improve or resolve when the inciting agents are removed;

•

Responses occur to multiple chemically unrelated substances;

•

Symptoms involve multiple organ systems”

There is considerable overlap with many other conditions as mentioned before. In an effort to
have clearly defined and separate diagnosable conditions for CFS and FM there has been much
conjecture and debate in the medical literature (Buchwald 1994, Donnay 1999a, Janson
2000, Aaron 2001,2003, Schafer 2002, Ciccone 2003). In attempts to standardise approaches
suggestions have been made to exclude MCS diagnosis if CFS or FM precede the overlapping
symptoms, or classify CFS or FM developed in the course of MCS, as co-morbidity (Lacour
2005).
A common frustration of doctors is that the diagnosis of these conditions relies on patients’
self-reports. In a situation relying on patient self-reports it becomes an insurance industry
nightmare for MCS to be formally recognised without diagnostic criteria independent from
personal opinions.
MCS, and perhaps to a lesser extent fibromyalgia and chronic fatigue syndrome, have been
referred to as “Illnesses you have to fight to get” (Dumit 2006p577). This is because unless the
sufferer has a medical validation, legitimacy is not conferred. Societal participation and
acceptance problems occur due to the lack of recognition of emerging disabilities in general
(Fox 2004).
An MCS sufferer may experience unemployment through lack of a suitable work environment
or even harassment in an existing workplace (Gibson 2007). Other experiences are the lack of
medical care, social isolation (Gibson 2010), and even homelessness (Gibson 1996). Personal
distress becomes a common outcome.
Although there is a lack of pathologically based diagnostic criteria, this is not new and has
happened with many emergent diseases in the past where there were no clearly visible illness
symptoms and no causal explanation, and so were dismissed as either not real or as
psychological. Asthma was once thought to be psychological.
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In the many studies in the psychogenic origins of MCS there is frequently a disregard for
environmental exposure origins. However, there is also no pathology for psychogenic
diagnoses. As a result, “studies investigating psychogenic hypotheses of MCS are
methodologically problematic and their conclusions questionable” (Davidoff 1994p316).
The diagnostic problems have been the reason for MCS being termed a ‘syndrome’.
A syndrome is defined as a recognizable complex of symptoms and physical or
biochemical findings for which a direct cause is not understood. With a syndrome, the
components coexist more frequently than would be expected by chance alone. When
causal mechanisms are identified, the syndrome becomes a disease (Last 1993).
The National Library of Medicine’s online medical dictionary defines a syndrome as “a group of
signs and symptoms that occur together and characterize a particular abnormality.”
But relatively recently, a significant clinical and biologic study was conducted over some years
on 727 self-reported MCS and/or EHS cases. It was found that they “can be objectively
characterized and routinely diagnosed by commercially available simple tests” (Belpomme
2015p251). A summary of their findings on this cohort is as follows:
Our data strongly suggest that EHS and MCS can be objectively characterized and
routinely diagnosed by commercially available simple tests. Both disorders appear to
involve inflammation-related hyper-histaminemia, oxidative stress, autoimmune
response, capsulothalamic hypoperfusion and BBB opening, and a deficit in melatonin
metabolic availability; suggesting a risk of chronic neurodegenerative disease. Finally
the common co-occurrence of EHS and MCS strongly suggests a common pathological
mechanism.
In a subsequent study, mainly on EHS, up to 80% of the self-reported cases had one to three
peripheral blood detectable oxidative stress biomarkers. As this is typical of many chronic
pathological disorders, such as cardiovascular diseases, diabetes, cancer, neurodegenerative
diseases, “EHS and MCS should clearly be added to the next version of the WHO international
classification of diseases (ICD) on the basis on their clinical and pathological description”
(Belpomme 2015p265). Irigaray et al. (2018b) recently confirmed that ultrasonic cerebral
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tomosphygmography is the best imaging technique in the diagnosis of EHS and to monitor
patients being treated for EHS or MCS.
There are generally a number of stages of MCS recognised. There have been many attempts
over the decades to formulate the framework for MCS. One relatively recent example was
presented in the Italian parliament as a draft law (Rossi 2018p138) which did not gain sufficient
support to be enacted, although later care protocols were partly instigated. This framework
recognised four stages, beginning with a tolerance condition reflecting adaptation, a
sensitization from chronic exposure to low doses and/or after an acute exposure, chronic
inflammation in different tissues, organs and systems, and finally a deterioration where the
chronic inflammation produces damage to tissues and organs.
As seen from this section, while the orthodox medical system and industry sponsored studies
maintain there are no consistent diagnostic criteria, some researchers believe that significant
progress has been made in consistent diagnostic criteria, especially as seen from the
Belpomme et al paper discussed above.

EPIDEMIOLOGY
This section highlights the complex nature of MCS and its overlaps with many other
diseases/illnesses. This is done by considering a cross-section of studies. Although many recent
studies of MCS are along the psychological side, there have been a diversity of studies and
findings over the last few decades. The spectrum of studies done on the condition also
illustrate how inadequate the simple regulatory studies on one chemical at a time in a sterile
lab, on healthy test animals, can be far-removed from realities of real life xenochemical
exposure effects.
Due to the perceived lack of diagnostic criteria, testable pathology, and industry sponsorship,
most recent studies on MCS are swayed toward psychogenic criteria. Some examples of
orthodox study conclusions are:
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This study demonstrates that polyallergy/multiple chemical sensitivity may serve as a
crude yet meaningful indicator of comorbid psychopathology (Jimenez 2019p298).
Ensuring appropriate physical activity and regular lifestyle rather than improving physical
environment lead to improvement of Chemical Intolerance (CI). Stable psychosomatic
state is essential for preventing CI (Azuma 2019p1).
The results disagree with one of the main etiological hypotheses of MCS, which is based on
the existence of hypersensitive people, who present a response after prolonged
expositions to very low concentrations during a long period of time (Pérez-Crespo
2018p473).
The present study findings supported an association between MCS and mental illness. The
causal mechanism supporting this association remains unclear (Johnson 2017p40).
As clear links with organ pathology or dysfunction have not been established so far, we
review critical evidence about alternative causal mechanisms as a platform for a novel
unifying model of these conditions. There is consistent evidence that expectancy and
nocebo mechanisms are critically involved. Using recent predictive coding models of brain
functioning, we describe a comprehensive new model to explain how symptoms come
about and become linked to specific environmental cues. This new model integrates
phenomenally different pathologies, suggests testable new hypotheses, and specifies
implications for treatment (Van den Bergh 2017p551).
This article will evoke several examples (Multiple Chemical Sensibility, Mercury Exposure,
Electromagnetic Hypersensitivity, and Sick Building Syndrome) and will examine to what
extent environmental concerns might contribute to nosographical innovations. This article
will also consider their similarities in terms of psychopathology in addition to their
underlying psychodynamic mechanisms, such as the fear of serious illness (nosophobia) or
the fear of being poisoned (toxicophobia) (Litinetskaia 2017p193).
Our results provide evidence that IEI patients can be distinguished on the
phenomenological level from patients with major depression or schizophrenia, and that
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distinct domains of psychological and somatic symptoms are particularly problematic in
specific diagnostic groups (Weiss 2017p187).
As seen from the above, the tendency for orthodoxy is to attribute MCS solely or mostly to
psychological processes, but it is worthwhile considering the similarities to allergies. In
considering studies on allergic reactions the distinction between a biological and neurological
reaction becomes a little blurred. Brain-triggered allergy attacks were documented as far back
as 1886, when a person with asthma viewed an artificial rose and suffered an allergic attack
(Mackenzie 1886). Later, it was shown that immune system responses can also be conditioned
(Pavlov 1928). This means, that if a person associates a dust mite allergy with a particular
odour, then the same smell will trigger an immune reaction even though no dust mite is
present. In the 1970s, the interaction between behaviour, the brain, and the immune system
became an established field of research called psychoneuroimmunology. Since then,
researchers have found that placebo responses in patients with allergies are among the
strongest observed in clinical studies, and strong psychological factors are apparent in people
with a vast array of allergic disorders. These studies do not establish allergies as a purely
psychological state since biological processes are involved even in the cases when no physical
trigger is present. It does suggest the immune system responds to certain cues and
environments. As with allergies, MCS sufferer reactions can be very debilitating. As with
allergies, this phenomenon should be viewed as the body’s protective reaction to a perceived
threat based on prior experience, in initiating immune system reactions. Many studies on MCS
totally miss this phenomenon in their conduct and use placebo reactions to assert a
psychological response (Bornschein 2008a,b).
There have been thousands of studies published on purely psychogenic explanations for MCS.
In one interesting review, papers published in two databases (PsychLit: American Psychological
Association and Medline: National Library of Medicine) meeting the following criteria were
selected for analysis:
•

original data were gathered on a human sample by the authors,

•

the psychogenic origins of MCS syndrome were addressed implicitly or explicitly,

•

the findings were published during or after 1980
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Only ten articles met the criteria. Of these, five had sample selection problems, seven had
measurement problems, and three study design problems were in all except one article. The
review concluded: “Current studies investigating psychogenic hypotheses of MCS syndrome are
methodologically problematic and their conclusions questionable. Studies of psychiatric
profiles observed in MCS syndrome need to be designed to differentiate between competing
psychogenic and biogenic hypotheses” (Davidoff 1994). Psychological explanations remain
opinion-based due to there being no measurable signs.
Despite the studies referenced in the above diagnostic section showing that there are tests that
can be done with good correlations, the general health system remains in denial of MCS as a
legitimate health condition. Industry funded studies help support this view. While there have
been many studies published on MCS, most have shortcomings, mainly due to the paradigmatic
viewpoints of the orthodox medical system. The typical study problems and shortcomings are
shown below, mostly drawn from Rossi, who assessed many studies (Rossi 2018):
•

There is the problem of what individuals to include. MCS is not a neat, delineated
disease and overlaps with many other syndromes such as CFS, FM, GWS, EHS, Lupus,
IBS, PTSD. Many of the studies excluded participants if they indicated any such
condition. Yet such individuals may have ‘general MCS’ symptoms more than the
accepted ‘other’ condition/s: no-one can distinguish.

•

Most researchers with an orthodox infectious disease epidemiological approach have
found it implausible that a single cause can initiate different diseases and preclude
applicable cohorts (Michaels 2008).

•

Some studies exclude current/ex-military personnel. Yet the large number of ex-military
personnel who show MCS traits is quite significant, e.g., Vietnam vets and agent orange,
GWS vets, anthrax vaccine vets, PTSD, etc.

•

Individuals sensitised from dental amalgams are sometimes excluded: yet an MCS
sufferer can typically undergo a sensitising event from an amalgam.

•

Excluding women due to ‘cyclical hormonal changes at childbearing age’. Yet it is well
known that the clear majority of MCS sufferers are women (2:1 women to men
incidence). There are some studies however, that are quite the opposite in excluding
men.
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•

Individuals with diseases having symptoms overlapping with those of MCS were also
excluded from many studies. These diseases include cancer, diabetes, neurological and
psychiatric diseases, renal and hepatic diseases, hypothyroidism, olfactory dysfunction,
pulmonary and cardiovascular diseases, endocrine diseases, hyperlipidaemia, anosmia
and allergic rhinitis hypertension.

•

General neurological and immunological problems that can be typical of MCS and
diseases of the upper respiratory tract have been also excluded yet there are strong
links between MCS and genetic predisposition.

•

While many usual exclusion criteria were adopted by some studies, such as smoking,
alcohol, drug abuse, some studies also excluded women who were pregnant or breast
feeding.

When the Italian Dept of Environment and Health reviewed the epidemiology state of the art
on MCS, it had discarded consideration of studies with the above overlaps so that only people
with ‘simply MCS’ were considered. In doing so they found 27 studies based on chemical
provocation on the subjects (Rossi 2018). In these studies many authors hypothesised that MCS
was psychosomatic due to stress being found as a significant risk factor. Other authors however
concluded a neurogenic inflammatory origin and limbic system stimuli hyper-reactivity. This
was associated with prefrontal and frontal cortex hypo-activity in MCS sufferers compared to
controls.
In imaging studies there has been a large variation in results, possibly due to the many
variations of selection criteria for the study groups, exposure substances used, symptom
severity, and variation in the imaging techniques. Some studies (Alessandrini 2016,
Chiaravalloti 2015, Orriols 2009) illustrated brain dysfunction after stimulus exposures. Others
(Azuma 2013, Hillert 2007) however conclude that MCS subjects show an emotional, “top
down”, response which produce the abnormal patterns. These contrast to Belpomme’s
research on diagnostic criteria covered previously.
A toxicological basis of neuronal stimulation has been the basis of various papers (Kimata 2004,
Saito 2005, Östberg 2003) however there are many more that attribute a psychological
response, or at least an anxiety risk factor for MCS development (Haumann 2003, Zucco 2008,
Papo 2006, Fiedler 2000,2008, Lee 2003, Andersson 2009, Bornschein 2008a,b)
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There have been many studies where varying results see no definitive conclusions reached
(Andersson 2016, Dantoft 2015, Ojima 2002, Caccappolo 2000, Alobid 2014, Joffres 2005,
Georgellis 2003, Van Thriel 2008).
Observational and longitudinal epidemiological studies show more women than men had MCS
(usually 2 to 1), mentioned before, but their socio-economic and cultural level is medium to
high (Caress 2004, Hojo 2008). This is at odds with most other studies showing lower incidence
of health problems in such population classes.
There are hundreds of other studies, looking into the various possible differences between
MCS sufferers and controls. A summarised cross-section, rather than an exhaustive list is
below:
•

Psychological considerations
o Association with levels of anxiety, depression, and psychotic disorders
(Andersson 2008, Skovbjerg 2015, Eek 2010, Katerndahl 2012, Cui 2015,
Österberg 2007, Eis 2008, Bailer 2008a, Black 2001, Hausteiner 2006, Skovbjerg
2012, Bornschein 2007, Park 2007). Yet some studies found no anxiety and
depression relationships (Gundersen 2015)
o Anxiety, associated with CS as well as allergy and asthma (Bloch 2007).
o panic has a non-unique relationship with MCS, suggesting “that chemical
sensitivity is a member of a larger family of diseases that have a common
relationship with anxiety and panic” (Bloch 2007p142)
o mental health indicators improving after treatment for chemical sensitivities:
pointing to psychological problems being secondary to the illness (Bertschler
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o Psychological questionnaires doubted due to possible overlaps with states of
chronic disease contributing to anxiety and frustration (Davidoff 2000)

•

Neurological links
o Neurotoxic exposure causing central nervous system effects producing
symptoms similar to panic attacks (Hojo 2008)
o neurological changes during and after chemical exposure of MCS sufferers
compared to controls (Orriols 2009)
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o from clear evidence of neurological abnormalities, that the “psychiatric
presentation by many of these patients may well have a neurological basis.”
(Heuser 1992p117)
o blood–brain barrier opening and temporal lobe decreased blood flow
(Belpomme 2015) and other correlations referred to in the above diagnosis
section.
o The olfactory kindling hypothesis (Bell 1992) with evidence from animal studies
(Rogers 1999, Rossi 1996)
•

Inflammatory links
o upper airway inflammation, showing mixed results (Dantoft 2015, Meggs
1995a).
o elevated histamine levels at time of exposures, as well as after (Belpomme 2015,
Elberling 2015).
o Studies on whether an inflammatory condition is induced without concurrent
infections. These are diverse and complex in their inter-relationships studying
interleukins, alpha factor of tumorous necrosis (Dantoft 2014), cytokine levels,
and polymorphisms in the detoxification of xenobiotics (Cui 2013, Caccamo
2013, DeLuca 2010, Fujimori 2012)

•

Immunological links
o immunological factors (Meggs 1992), including proinflammatory indicators
(Dantoft 2014)
o Studies showing that MCS people are poor acetylators and/or have a
homozygous GSTM1 and / or GSTT1 deletion (Schnakenberg 2007)
o Glutathione and cytokine pattern alterations in MCS (DeLuca 2010)
o Frequencies of Cyp isoforms altered in MCS (DeLuca 2010, Caccamo 2013)
o A higher frequency of various haplotypes of the Cyp 450 family in MCS people
(Caccamo 2013)
o Low levels of oxidised/reduced glutathione and Coenzyme Q10 and higher
lymphocytes damage with MCS (Gugliandolo 2016). This infers a decrease in
detoxifying enzymes leading to increased oxidative stress (increase in free
radicals and peroxynitrite).
o vitamin and mineral deficiencies (Galland 1987)
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•

Genetic links
o The ill-defined nature of genetic susceptibility and epigenetic origins (Rossi
2018)
o enzymatic and genetic alleles deficiencies (McKeown-Eyssen 2004)

•

Other disease overlaps
o The prevalence of MCS in other diseases, for example, asthma, allergies, atopic
dermatitis, neurological, gynaecological, cardiopulmonary diseases, etc.
(Gundersen 2015, Trabacchi 2009, Jeong 2014, Dantoft 2014, Baldwin 1998,
Caress 2009).
o The suggestion of MCS being the initial stages of other diseases such as
autoimmunity, heart disease, respiratory, neuropsychiatric, etc. (De Luca 2011,
Lacour 2005)

•

Workplace chemical exposure studies showing occurrence of MCS/MCS-like symptoms
(Davidoff 1998, Bornschein 2008b)

•

Positive correlation between measured exposures and reports of symptoms (Saito 2005,
Mizukoshi 2015)

With the difficulties and expense in conducting controlled studies of MCS, case studies in the
workplace would seem to present an opportunity to study actual cases (yet rarely happens)
rather than the many ad hoc experiments that have been done as seen from the above
examples. This seems to be suggested in the literature such as through the Martini 2013 paper
which calls for an occupational health surveillance protocol to be developed. Yet there is little
evidence this has been pursued.
Silo research is common in respect to chemical sensitivities. One example is the studies done
on fragrances. Fragranced consumer products, such as air fresheners, deodorisers, perfumes,
laundry venting and cleaning supplies, have been linked with health and societal impacts.
Averaged over the United States, Australia, United Kingdom, and Sweden, 32.2% of the
population report fragrance sensitivity (Steinemann 2019a). Health problems from mild
headaches to disabling sicknesses have been reported by 17.4% of the population. With 26% of
the population in these same countries having asthma, 57.8% of those report adverse health
effects, including respiratory problems (37.7%), asthma attacks (25.0%), and migraine
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headaches (22.6%), from fragranced product exposure. Some major areas of silo research with
significant MCS overlaps is discussed in a following section.
This section has highlighted the complex nature of MCS and its overlaps with many other
diseases/illnesses and the resultant difficulties of effectively studying it. This was illustrated by
considering a cross-section of studies. Although many recent studies of MCS are along the
psychological side, there have been a diversity of studies and findings over the last few
decades. The spectrum of studies done on the condition also show how the simple regulatory
studies on one chemical at a time in a sterile lab, on healthy test animals, with one or two end
points tested for, can be far removed from realities of xenochemical exposure effects.

IMPLICATIONS FOR ORTHODOX MEDICAL PRACTITIONERS
In the vein of the approach discussed in the chapter introduction, in covering the condition of
MCS as environmentally induced, the orthodox medical system is ignorant, ill-equipped,
untrained, and not organised to handle chemical sensitivity health conditions. With negative
industry backed studies and criticism of independent positive studies on this subject, the
orthodox doctors are caught in a rigid system which is not capable of dealing with
environmental conditions such as MCS.
Some phenomena that have been noticed over the decades by the functional medicine
practitioners in trying to assist affected patients, are touched on in this section. As initiated in
last chapter, these illustrate that orthodox medicine’s diagnostic approaches considering
symptoms only, can be very inadequate for patients suffering from environmental exposures.
In general, MCS has been dismissed by orthodox doctors as a psychological problem (Ashford
1991, McCampbell 2001, Pall 2000a,b, Phillips 2015). If MCS were accepted as having a
physiological basis, this would constitute a radical change in direction for the orthodox medical
system. At the most basic level, a physiological mechanism would recognise the modern
environment as causing health problems. In the past medical authorities have actively criticised
any practitioner considering such a mechanism. Environmental causation of MCS also
challenges the one-size-fits-all mentality of a medical system influenced by the pharmaceutical
industry where diagnosis, drug administration and vaccination are done on the basis that
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everyone is similar. Drug research and treatment of patients are based-on an ‘average’ human,
never making any allowance for a sensitive subset of the population. When a doctor starts to
question such an approach they are criticised by their peers. It is pertinent to note that it has
been observed generally that “If people who question the standard view…or the view backed
by powerful groups regularly come under attack, then it is plausible that suppression is
involved” (Martin 2012p221).
Consider a common symptom of MCS, with its significant overlaps with CFS: fatigue. It is
interesting to note orthodox medicine’s approach: “Treatment of all types of fatigue should
include a structured plan for regular physical activity that consists of stretching and aerobic
exercise, such as walking. Caffeine and modafinil may be useful for episodic situations requiring
alertness. Short naps are proven performance enhancers. Selective serotonin reuptake
inhibitors, such as fluoxetine, paroxetine, or sertraline, may improve energy in patients with
depression. Patients with chronic fatigue may respond to cognitive behaviour therapy”
(Rosenthal 2008p1173). Orthodox medicine lacks clear and proven approaches for the
treatment of the common condition of fatigue.
The ’blame the patient’ approach by many doctors contributes to the societal slowness to
recognise chronic chemical poisoning. The encouragement for patients to blame themselves
through their imagination, mental state, or their genes is at odds with a logical approach to at
least investigate the person’s living environment and the toxins involved. The same dismissive
approach had been experienced by tens of thousands of ex-servicemen from Vietnam, The Gulf
and Afghanistan. Their depressions, cancers, and deformed or affected children were dismissed
from the association of chemical exposures during their service. The relative few doctors that
assisted these veterans gradually saw some legal recognition after decades of work, even
though the officials have never acknowledged the link, suggesting that some figures in
authority have accepted that it wasn’t just in their imagination. This however did not carry
through to the civilian cases.
Rather than doctors establishing a diagnosis based on a short list of symptoms in a brief visit,
environmental causation of MCS suggests they should carefully listen to the patient’s history
and observations on cause and effect. This would be far different than a typical 15 to 20 minute
visit ending in the doctor handing out a prescription for drugs based on symptoms.
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Industry has long been opposed to the recognition of MCS (McCampbell 2001, CMA 1990). A
recognition of this illness on a pathological basis would acknowledge that many industrial
products can affect human health in low doses. Industry backed studies and scientists
dismissing the growing body of research on MCS would be expected to be welcomed and even
supported by many orthodox practitioners so that they do not have to change their beliefs or
practices.
Although orthodox medical doctors do not recognise MCS the functional
medicine/environmental medicine practitioners have been actively trying to work with
sufferers for decades and it is pertinent to consider some of their observations on MCS
developed over this period. This contrasts to the orthodox medical system that has not worked
with the sufferers due to the paradigmatic walls present and requiring pathological diagnosis
criteria.
The approaches used by functional medicine doctors are consequently quite foreign to
orthodox doctors. It is generally known that many doctors will not even diagnose conditions for
which they do not have any training or background, and sometimes simply because they
cannot bring themselves to recognise a condition questioned by health departments or in
media reports. Many Chronic Fatigue Syndrome (CFS), Fibromyalgia Syndrome (FMS) and Lyme
Disease sufferers can recount situations going from one doctor to another until they find one
who will recognise and diagnose their condition. This is even more so for MCS (personal
testimonies, Donohoe 2008p50).
In considering the experience gained by the functional medicine practitioners over decades of
studying and assisting sufferers affected by the environment, the following are some of the
phenomena established for the condition. These are quite foreign to orthodox medical training.
Adaptation
In endeavouring to address an MCS potential condition in patients, the condition recognised as
‘adaptation’ needs to be adequately dealt with. Adaptation, or acclimatisation, has been
recognised in workers who become accustomed to exposures in their workplace (Ashford
1991). Such workers can undergo withdrawal symptoms over the weekend and perhaps start
peaking in symptom intensity on the Monday morning, which gradually disappears as
exposures begin again. Workers in the dynamite industry of the past, for example, would adapt
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to nitro-glycerine exposure and place some under their hatbands to avoid withdrawal, or
breathe in their clothes over the weekend. The adaption phenomenon appears to be the
body’s first response to chemical exposures until it seems to reach a limit, varying in
individuals, from which it can no longer tolerate the exposures and descends into an MCS
condition. This seems to be linked-in with the increasingly recognised cell danger response
which is a metabolic response that protects cells and hosts from harm triggered from threats
that exceed the cellular capacity for homeostasis (Naviaux 2020). To determine whether a
patient is exhibiting a degree of adaptation, minor symptoms such as irritability, moodiness,
drowsiness, fatigue, migraines, runny nose, etc. would need to be noted as to whether they
relate to an underlying condition. The doctor who makes a quick diagnosis from such
symptoms, such as cold/flu, would be missing something more systemic and serious.
The best way to unmask adaptation is by the use of an Environmental Isolation Unit (Donohoe
2008p71-3). The unit protects the patient from all environmental exposures, including most
foods, for about 5 days. Then different food groups and exposures are measurably reintroduced. Since all adaptations are unmasked, such a unit can define a patient’s sensitivities.
Australian health authorities effectively closed down most such units 20 to 30 years ago after
making the situation intolerable for the doctors (mostly functional medicine doctors) to keep
operating such clinics (Donohoe 2008p29).
Switching Phenomena
A switching phenomenon was observed as far back as the 1700s by Savage (Johnson 1992).
Switching is terminology for the changing of one end-organ response for another. Savage
observed that when mental patients were at their worst, their asthma or sinusitis abated,
however when they were better mentally they had an incidence of asthma or sinusitis
problems.
After thousands of environmental unit controlled challenges switching had been frequently
observed (Johnson 1992), for example, transient brain dysfunction, followed by arthralgia,
followed by diarrhoea, followed by arrhythmia. The switching phenomena can therefore make
treatment seem effective, but if the pollutant cause remains then another organ may be
switched to. An example would be a cortisone treatment of sinusitis, and later arthralgia, then
arthritis may develop, or one’s colitis clears to then develop cystitis.
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Doctors would need to be aware of seemingly unrelated events. Examples where this is
commonly overlooked are statements to the effect that a child will ‘grow’ out of a health
problem, for example, switch phenomenon may be recurrent ear infections, replaced by
recurrent bed wetting, then replaced by asthma. A further example would be where an adult
has his house treated with pesticide then finds they develop persistent headaches afterward,
then later finds they need to visit a rheumatologist due to symptoms of arthritis.

Spreading Phenomena
The common explanation for the increasing sensitivities is referred to as the spreading
phenomena. This relates to a secondary response of the body to pollutants. Spreading has
been defined as the phenomena involving new excitants when the body has developed
increased sensitivity to increasing numbers of biological inhalants, toxic chemicals and foods at
decreasingly smaller doses. At such times the body’s overload threshold changes to such an
extent that minute exposures may trigger a response. So a person may have this condition
initially triggered by a pesticide and then find that a myriad of different exposures may trigger
the condition.
The spreading may be due to failure of detoxification mechanisms: oxidation, reduction,
degradation, and conjugation. This could possibly occur due to toxic overloading or depletion of
enzymes or coenzyme nutrients such as zinc, magnesium, B vitamins, amino or fatty acids. The
result can be an increasing inability to detoxify. Another explanation is the damage to the
bodily barriers: blood-brain, or peripheral membranes of the skin, lung, nasal mucosa,
gastrointestinal, genitourinary systems for substances to penetrate compared to before
thereby increasing the risk of harm. Immune systems may become so damaged that they start
triggering to other toxic substances, then non-toxic (e.g., food) substances. There is evidence
that antigen recognition sites are affected by pollution overload (Desforges 2016, Franceschi
1999, Ostan 2008, Candore 2006, Köllner 2002, Yuan 2018).
The body’s hormonal system can also be adversely affected through progressive damage or
even simply by xenochemicals mimicking hormones.
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It is typical of MCS sufferers to have one or more isolated organs involved in sensitivities,
perhaps from days to years, only for other organs to gradually become involved as resistance
mechanisms gradually decline (Rea 1992).
Doctors are Limited by a Rigid System
While not having the training on environmental effects on health, orthodox doctors are caught
in a system that imposes rigid diagnosis criteria for established diseases. The system requires
the doctor to diagnose a patient’s sickness into a standardised category. If there are no
appropriate categories then it becomes appealing to utilise the psychological one which is
broad and subjective. Furthermore, if a doctor were to actively investigate a patient by running
a variety of tests needed to define environmental effects then they would risk the medical
board (AHPRA in Australia), accusing them of overservicing and if investigated, would be
reprimanded for not utilising standard diagnostic protocols.
As has been gathered from this section, the typical 15-20 minute patient consultation is not
sufficient to adequately assist those that have environmentally induced health problems. This
promotes treating symptoms rather than getting to the causes of their illness.

Accepting MCS as an environmentally induced illness, the above section has highlighted how
the orthodox medical system is ignorant, ill-equipped, untrained and not organised to handle
chemical sensitivity health conditions. With industry backed negative studies and criticism of
independent positive studies on this subject, the orthodox medical system has ridden on the
manufactured and selective ignorance created. Some phenomena that have been noticed over
the decades by the functional medicine doctors in trying to assist affected patients, has been
referenced in this section to illustrate that orthodox medicine’s diagnostic approaches
considering symptoms only, can be inadequate for patients suffering from environmental
exposures.

POSSIBLE MECHANISMS FOR MCS
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This section refers to some possible MCS mechanisms. It is not intended to be detailed, but
rather to illustrate the complexity of possible mechanisms and the subsequent difficulties in
establishing a mechanism. This is important to illustrate since orthodox medicine argues that
the absence of a clear mechanism is the main reason for not recognising the condition. Again,
the overlaps with many other diseases will be seen. The mechanisms are far from being
straight-forward, so it is not a case of finding a simple singular pathway for one particular
chemical exposure direct to an affected organ. For MCS, many direct and indirect pathways can
be involved. As illustrated in the previous section, these pathways can alter/spread as chronic
exposures extend. Since all humans are being exposed to a variety of xenochemicals and
electromagnetic fields (EMFs), it is not a simple task to study the effect of one exposure on its
own when there is synergism of the exposure effects, and all the various pathways can
multiply/enhance. This section covers some of the popular models for this complex problem.
The ideal situation for orthodox medicine is to have a simple, definable, step by step biological
mechanism. It is not expected that a mechanism be explained from an external environmental
exposure cause. It is normal to start at morphological features which are somehow disturbed,
which lead to the disease being studied. Examples of this is where an accepted mechanism
‘starts’ with a genetic defect, yet the consideration of how such defects have initiated is simply
not considered. Cancer can be explained to initiate from many environmental causes, yet
orthodox mechanism explanations begin after the cells have changed to an initial cancerous
state, in many cases recognising 4 stages of development, yet not considering what pushes the
cells to each stage. This is typical of orthodox mechanistic models. Yet, in the case of MCS,
orthodox medicine insists that it must have a clear mechanism to link it to any of the millions of
environmental exposures that a sufferer is exposed to. The vast number of studies that would
be required to precisely establish a mechanism for the many combinations of environmental
exposures to a genetically variable population will prevent clear mechanisms ever being
established for a spectrum as broad as MCS.
To propose biological mechanisms to explain MCS is in-itself, a display of ‘normalisation’ in a
medical system with such ‘positivist’ views. To some experienced doctors, it is apparent that
susceptible individuals are suffering neurotoxic injuries, so to focus on underlying
hypersensitivity mechanisms is missing the point in addressing the real problem (Donohoe
2008): As there are clearly people affected, it is rather to take care of them than ignore or
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dismiss them due to there being no established mechanism. Nevertheless, it can be worthwhile
to examine a popular hypothesised mechanism from recent studies since in doing so, the
complexity and huge overlaps with many other health conditions become clear.
There have been many hypotheses put forward to explain MCS. These include neurogenic
inflammation (Meggs 1993,1995b, Bascom 1997), sensitization of limbic neurons (Bell 1992,
1995, 2001), classical conditioning (Siegel 1997; Van den Bergh 2001), and oxidative stress
involving nitric oxide/peroxynitrate (Pall 2003). “A common denominator of the models seems
to be the assumption of an acquired, persistent hyper-reactivity most often developed during a
period characterized by high strain on the bodily systems” (Andersson 2016p80).
The hypotheses overlap with observed effects of environmental xenochemical exposures
present in many studies. One of the proposed mechanisms by Martin Pall is outlined in
Appendix 1 to this chapter.
To put the mechanism concern in perspective, it should be realised that “the mechanism of
action of most toxicants is unknown” (Welshons 2003p995). We simply do not know
mechanisms involved with many known human carcinogens: dioxins and arsenic for example.
So logically, for an illness caused by environmental toxicants, it is not surprising that the MCS
mechanism/s are not established. Endpoints, such as tumours or liver toxicity in cancer, are
measured without understanding the pathways leading to the pathology (Hanahan 2000).
Pathophysiology is incompletely understood in Alzheimer’s disease, amyotrophic lateral
sclerosis (ALS), Parkinson’s disease, Huntington’s disease, and other motoneuron diseases
(MND). It is therefore a convenient argument that an MCS mechanism is not established, for an
otherwise inconvenient public health condition for industries producing toxic products.
We have evolved through the last few hundred years with bodily systems, such as the immune
system, protecting against viruses and bacteria, and surviving plagues. The human body has
never been subjected to the myriad of toxins and electromagnetic fields as we are experiencing
today. The irony of the situation is that those that have the best alert systems to environmental
stressors are going to become the sickest.
The above section referred to some possible MCS mechanisms. The mechanism complexity and
the overlaps with many other diseases has been demonstrated. It illustrates the difficulty and
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large number of studies required to establish the mechanisms for MCS demanded by orthodox
medicine. The value of insisting on a mechanism becomes an excuse and stalling tactic for
orthodox medicine not to recognise MCS.

SILO RESEARCH AND OVERLAPPING CONDITIONS
In the previous sections covering epidemiology and mechanisms, overlaps with many other
health conditions have been seen. MCS does not exhibit unique pathways and organ effects. In
reading the scientific studies on environmental effects, one could be forgiven for thinking that
the health effects can simply involve a myriad of pathways/mechanisms and one’s present and
past exposure history, and genetic make-up, will determine the main health condition that will
be experienced, such as MCS, CFS, CIRS, EHS, etc. So to illustrate this situation this section will
consider briefly some of the MCS overlapping conditions. In doing so, the similarities and
overlaps can be seen indicating that MCS does not present a unique set of symptoms:
environmental exposures result in a broad range of overlapping health conditions. MCS is
rather part of the spectrum of possible effects.
There is a general lack of funding into mechanistic, diagnostic and treatment protocols for MCS.
However in some of the overlapping conditions there has been research and progress to a
greater extent. Yet usually the overlapping conditions are considered on their own. Many of
the findings, however, may be applied to MCS. Dependent on the researcher’s funding and
previous experiences there are many studies done on common overlapping conditions such as
electromagnetic-hypersensitivity syndrome (EHS), chronic fatigue syndrome (CFS), fibromyalgia
syndrome (FMS), chronic inflammatory response syndrome (CIRS), central sensitisation (CS),
gulf war syndrome (GWS), myalgic encephalomyelitis (ME), the Vietnam veteran health
problems, Lupus, and irritable bowel syndrome (IBS). Occasionally some researchers become
aware that there is another condition that greatly overlaps such as the overlap between MCS
and EHS (Belpomme 2015). It is has been shown that people with one functional somatic
syndrome likely suffer from another (Aaron 2001). An example is where 51% of patients
with CFS and 49% of patients with FMS have irritable bowel syndrome (Whitehead 2002). Yet if
that study example had considered MCS as well, then that would likely have shown significant
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overlaps. These studies can at times foster further studies to look for common predisposing
risk factors (Moss-Morris 2006, Hamilton 2009).
Although there is a broad spectrum of environmental effects on population health, it is a
normal trait by scientists to try to isolate studies and exclude any perceived confounding
situations. This can see the deliberate exclusion of people in the study that suffer also from
MCS, producing extensive silo research areas. Some examples overlapping with MCS are the
research areas of the central sensitisation (CS) condition, the chronic inflammatory response
syndrome (CIRS), and even the schizophrenia condition expanded on below, along with EHS.
Significant portions of MCS sufferers have one or more of these conditions.
Central Sensitisation
Central Sensitivity (CS) or Chronic Multisystem Illness (CMI) refers to a heightened sensitivity
condition through the central nervous system. This frequently precipitates chronic pain. It has
an initial wind-up period in respect to pain intensity over time. Peripheral, repeated nociceptive
input establishes improved neuronal pathways for such pain transmission producing functional
changes in the brain (Yunus 2007, Wallace 2005, Seifert 2011). Even after the initial source of
pain may have healed, the same pain pathways may remain active with pain still being felt by
the sufferer (ICP 2016). A source of chronic inflammation, e.g., arthritis, can act as a source of
nociception. Neuroendocrine-immune pathology can also develop CS (Desmeules 2003).
Many doctors fail to recognise a CS condition in patients: it needs a different approach than
would otherwise be taken from a non-detailed (non-history-style) diagnosis approach (Yunus
2008). It is a challenging idea that localised pain is not necessarily an indicator of a local
physiological problem
So there is an increasingly recognised CS condition which loosely fits sensitisation phenomena
typical of MCS. Recognition of MCS and overlapping conditions as being a CS is gradually
occurring (Yunus 2008).
Schizophrenia
The high levels of C4a expression from C4 genes produced by biotoxins in the following CIRS
section overlaps with the breaking research into the causes of schizophrenia. In 2016 links
between C4 gene expression of C4a and schizophrenia represented one of the first consistent
biological markers of a psychological condition (Sekar 2016). Yet the schizophrenia research
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had not found the C4 connections by studying environmental exposures and had just made this
historical pathological finding. This overlap of two silo research areas is another example of
how environmental exposures can result in neurological conditions.
Chronic Inflammatory Response Syndrome (CIRS).
This syndrome has had much attention in recent decades with significant diagnosis protocols
developed. It represents a prime example of silo research due to its overlaps into many health
conditions including MCS. This section illustrates effects from the thousands of biotoxins
connected with mould. It is not comprehensive, but reveals that there have been many studies
showing myriad effects. Many of the effects mimic or amplify manufactured xenochemical
exposures, and as will be seen in the following section on EHS, mould growth is magnified in
the presence of electromagnetic fields, such as wi-fi.
The overlaps with MCS are large. The following coverage addresses effects in CIRS which are in
such overlaps. It is striking that these effects are more defined by more research on this
condition than for MCS.
The orthodox view has been summarised by Tuuminen (2017p2):
The official rhetoric of denial of the mold-related illness can be summarized into three
main points: (1) asthma is the only clear disease that can be associated with moisturedamaged buildings; (2) there is not sufficient evidence that dampness and mold
overgrowth are associated with adverse health conditions; and (3) the mechanisms
causing dampness-related illness are still unknown.
However, it will be seen below, this view clashes with many studies done on this condition.
The orthodox views can lead to the use of antibiotics and steroids. These can enhance fungal
growth in many parts of the body including gastrointestinal, nasal, and sinus tissue (Hope
2013). This is another example where a lack of knowledge can send a sufferer down a complex
path of further health problems.
Dampness and mould in buildings are common. Occurrence is between 18% to 50% of all
buildings (Gunnbjörnsdóttir 2006; Mudarri 2007). The likelihood of a significant portion of the
population experiencing exposures is therefore significant. In the past the Massachusetts
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Department of Public Health attributed 50% of all illness to indoor air pollution (CoM 1989p15).
It is unlikely such a statistic has declined since then.
Water damaged buildings can be due to inadequate building design, inappropriate ventilation,
faulty construction of crawl spaces, fake stucco cladding without adequate caulking, flat roofs,
damp basements, not fixing water leaks, etc. Such conditions can start hosting fungi, bacteria,
mycobacteria, and actinomycetes.
People affected by water damaged buildings are diagnosed by functional medicine as having
contracted mould illness. The illness rarely conforms to allergy diagnoses. It is an internal
inflammation caused by an abnormally functioning immune system. The term “mould illness” is
commonly regarded as a subcategory of a biotoxin illness called Chronic Inflammatory
Response Syndrome (CIRS). CIRS can be defined as:
An acute and chronic, systemic inflammatory response syndrome acquired following
exposure to the interior environment of a water-damaged building with resident
toxigenic organisms, including, but not limited to fungi, bacteria, actinomycetes and
mycobacteria as well as inflammagens such as endotoxins, beta glucans, hemolysins,
proteinases, mannans and possibly spirocyclic drimanes; as well as volatile organic
compounds (Vetter 2018p24).
More details on CIRS can be found in Appendix 2.

In conclusion to this section on CIRS:

In a classic silo style situation, CIRS and MCS have been treated by the medical and scientific
community as being separate illnesses. There is usually an acknowledgement that people with
CIRS also develop MCS characteristics and that people with MCS usually have mould sensitivity.
In reading the literature studies, mechanism and diagnosis characteristics, one can be tempted
to say they are one and the same, yet no clear consensus on such can be found. An interesting
study on a nine member family who moved into a house which was water damaged saw most
family members develop “a plethora of mucosal irritation, neurological, skin, allergic, and other
symptoms, with all family members ultimately developing a multiple chemical syndrome”
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(Tuuminen 2017). There are other more generalised papers that show development of new
onset chemical sensitivity after mould exposures (Rea 2004).
It is a large area of undone science in studying whether the tests and treatments for CIRS work
on MCS sufferers who have developed the condition through exposures to manufactured
xenochemicals. As possible environmental exposures overlap it will be a difficult task to
perform effective epidemiological studies on humans.

Electromagnetic Hypersensitivity Syndrome (EHS)
This section on EHS is more extensive than the previous sections on silo research and
conditions. This is because there is such a significant overlap of this condition with MCS: most
MCS sufferers experience various degrees of EHS (and vice versa). It illustrates clear
cause/effect studies and experiences from environmental electromagnetic field (EMF)
exposures. However, unlike MCS sufferers who can usually, to some degree, reduce their
environmental exposures to toxins for example, the EMF exposures are more widespread and
invasive.
A brief coverage of the overlaps between the EHS and MCS conditions will firstly be made in
respect to diagnosis and mechanisms. This will be followed by a short section illustrating that
the terminology using ‘hypersensitivity’ is rather misleading due to implying that only a part of
the population is affected and should rather be referring to the more-sensitive part of our
population who can be affected by EMFs. This moves into mentioning the industry tactics to
downplay this and other effects from EMFs. The following section discusses the industry
viewpoint in its attempts to downplay and manufacture ignorance on any findings. This is
followed by a section highlighting how the orthodox medicine s

ystem usually misses connections of symptoms to EMF exposures. The EHS section finally
finishes in mentioning the large number of studies which show EMF effects on children,
reproduction and the immune system.
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EMF sensitivity was first described by Rea (1991). Later, in a report on the condition to the
European Commission, the term electromagnetic-hypersensitivity syndrome (EHS) was coined
(Bergqvist 1997). Other key studies followed (Santini 2002, 2003).
EMFs are constantly encountered in society today. They can be generated by power lines,
mobile phones, mobile phone towers, weather radar, home wiring, electrical appliances, home
computers, tablets, wi-fi, bluetooth devices, TV and radio transmitters, smart meters, baby
monitors, security and anti-theft devices, airport security walk-throughs, automated highway
toll systems, fluorescent lights, hair dryers, electric blankets, clock radios, home electrical
wiring, etc. EMFs are invisible and not readily sensed, so they usually cannot be avoided. One
can elect to buy organic produce, drink filtered water, stay away from cigarette smokers or
pesticide applicators, yet EMFs can be ubiquitous and constant in the modern environment.
EHS seems to have a growing recognition by disability administrators and case workers, health
authorities, politicians, and courts of law. Although being a chronic multisystem illness, the
underlying cause is clearly the environment. EHS symptoms may at first occur occasionally, and
over time increase in severity and frequency. They include sleep disturbances; chronic fatigue;
chronic pain; poor short-term memory; difficulty concentrating (“foggy brain”); anxiety and
depression; skin problems like prickling, burning sensations and rashes; muscle ache and pain;
concentration difficulties; irritability; nausea; flu-like symptoms; dizziness; loss of appetite;
movement difficulties; visual problems; tinnitus; frequent night-time urination including
bedwetting among children; heart palpitation; reproductive problems (including infertility);
difficulty regulating blood sugar levels; nose bleeds; asthma; cold extremities; cancer; and
various other symptoms. Sensitive people develop these symptoms at exposure levels not
affecting the general population. Some are so affected that they must cease work and change
their lifestyle, with others experiencing mild symptoms and trying to avoid the fields.
It has been estimated that the population percentage of EHS self-reporting persons is 5% in
Switzerland (Röösli 2010), 5% in Ireland, 9% in Sweden, 9% in Germany, 11% in England, and
13% in Taiwan (Hallberg 2006, Belpomme 2015, Tseng 2011). One Austrian study found that
the prevalence of EHS had increased by 75% between 1994 and 2008 (Schröttner 2008). It is
expected that the EHS incidence will grow as more EMF is introduced, especially the 5G+
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bands. In the US only 6% of adults owned a cell phone in 1993, this had increased to 95% by
2018 (Hertsgaard 2018).
Due to the growing awareness of EHS, in 2004 the WHO described it as a phenomenon where
health effects are experienced when using or being close to devices emitting magnetic, electric,
or electromagnetic fields … EHS can be experienced and can debilitate the affected persons
(Hansson 2006). They later renamed the syndrome as “Idiopathic environmental intolerance
(IEI) attributed to electromagnetic fields” influenced by industry representation on its panels
reflecting the problem on the individual rather than the products causing such. The WHO
however will not recognise EHS as a diagnosis (WHO 2005).
In January 2019, the French Court of Cergy-Pontoise (CP 2019) ruled that EHS can be disease
experienced in the workplace at radiation exposure levels considered safe by the government.
EHS can be regarded as being present in the population on the sensitive side of the distribution
curve. It is now becoming well recognised that everyone can be affected by EMF to various
degrees. The Council of Europe adopted a report to “Take all reasonable measures to reduce
exposure to electromagnetic fields, especially to radiofrequencies from mobile phones, and
particularly the exposure of children and young people who seem to be most at risk from head
tumours”, or “Pay particular attention to ‘electrosensitive’ people who suffer from a syndrome
of intolerance to electromagnetic fields and introduce special measures to protect them,
including the creation of wave-free areas not covered by the wireless network” (COE 2011).
The Bioinitiative Report in 2012 and 2016 provided evidence of EMF effects on “gene and
protein expression, DNA, immune function, neurology and behaviour, blood-brain barrier, brain
tumors and acoustic neuromas, childhood leukemia, melatonin, Alzheimer’s disease, breast
cancer, fertility and reproduction, fetal and neonatal disorders, autism” (Belyaev 2016p366). In
later studies on animals, radiation from mobile phones was found to reduce the number of
eggs in the ovaries (Shahin 2017, Türedi 2016), and increased risk of miscarriage in pregnant
women in magnetic fields similar to that from mobile phones (Li 2017). Autoimmune diseases
improved when EMFs were shielded (Marshall 2017).
The articles linking health effects from typical EMF exposures continue to grow in numbers. A
meta analysis recently linked mobile phone usage to brain tumour incidence based on 46 case-
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controlled studies (Choi 2020). The Mayo Clinic and the National Cancer Institute cite studies
showing a link between heavy cell phone use and an increased incidence of gliomas and
salivary gland cancers. Yet there are industry sponsored studies showing reduced tumour risk.
There remains much undone science in the health effects from EMFs, such as how 5G could
possibly have a role in promoting viruses, such as coronaviruses, in human cells (Fioranelli
2020).
It is not new that health effects can occur from constant EMF exposure. Solar flares occur in 11
year cycles in respect to their intensity. The intensity from high to low parts of the solar flare
cycle is equivalent to varying from 7 to 1 chest X-rays in a 6 hour flight (O’Brien 2019). This is
usually accepted as an explanation as to why pilots have one of the highest incidences of
lymphomas of any profession. Flight attendants have a high incidence of reproductive
disorders, miscarriages, and infertility. The introduction of millimetre wave airport full body
scanners in the last decades adds to exposures.
It is interesting that most insurance companies will not now provide public liability insurance
for the mobile phone companies for ill effects from non-ionising radiation.

EHS Overlaps with MCS: Diagnosis and Mechanisms

There is a significant overlap between EHS and MCS to such an extent that most researchers on
these conditions regard them as two etiopathogenic conditions of a single pathological
disorder. The study findings by Belpomme et al. (2015) reflected this.
Belpomme et.al.’s findings are reinforced by subsequent studies such as where approximately
80% of EHS self-reporting patients had one, two or three detectable oxidative stress
biomarkers in their blood. As for Alzheimer's disease, cancer or other pathological conditions,
these people show an objective pathological disorder (Irigaray 2018a). Another study found
that eliminating EMF exposure produces symptom changes in 90% of autoimmune disease
patients irrespective whether they had EHS (Marshall 2017). Other studies have found EHS
sufferers have a profound increase in facial mast cells (Johansson 1995, 2001).
The reproduction of clinical symptoms in blind and double blind studies has always been a
problem in MCS and EHS sufferers. This has reinforced that MCS and EHS are psychiatric
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illnesses rather than pathological ones. However the complexity of these conditions with
varying individual reactions does not readily lend itself to a simple scientific approach of one
exposure and not taking into account the current status of the tested individual and their
varying background of environmental influences which produced their condition. Most
sensitive people do not know the chemical or EMF concentration levels to which they are
exposed when they have an immediate or latent effect. It is a stab in the dark in any study to
hit upon the combination that affects an individual, let alone a group of sensitive people.
Further study difficulties were also mentioned in the MCS epidemiology section.
Simultaneous low frequency magnetic fields and toxicant exposure has been found to increase
the harms caused by the toxicants (Juutilainen 2006). Simultaneous exposures have been
shown to release proinflammatory cytokines (De Luca 2010b, Costa 2010, Burns-Naas 2001).
Other combined effects have been evidenced where mobile phone EMF accelerates mercury
vapour release from amalgam teeth fillings (Mortazav 2008). Two studies have shown that
prenatal (Choi 2017) or postnatal (Byun 2017) exposure to mobile phone results in elevated
neurobehavioral effects in children with high lead levels compared to children with elevated
lead alone.
As with MCS, EHS has a diverse range of symptoms occurring singly or simultaneously in
different organs in different sufferers. There is clearly no single mechanism involved. At the
intra/inter cellular level there are possible interactions via free radical formation or oxidative or
nitrosative stress (Friedmann 2007, Simko 2007, Pall 2007, Bedard 2007, Consales 2012, Pacher
2007, Desai 2009, Straub 2010, Gye 2012, Yakymenko 2015). These can have pathways
involving reactive oxygen species, peroxidation activation, DNA oxidative damage, antioxidant
enzyme activity, voltage-gated calcium channels, or peroxynitrate formation. Detoxifying
enzymes can also differ in EHS sufferers (De Luca 2014). Other studies identify ATP effects,
myelin integrity effects, etc.
The European Academy for Environmental Medicine (EUROPAEM) EMF Guideline 2016
(Belyaev 2016p374) recommended “classifying EHS as part of CMI” (chronic multisystem
illness) (Pall 2007, Warnke 2013). So here again there is recognition of the many overlapping
illnesses.
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Electromagnetic-Hypersensitive or Simply Electromagnetic-Sensitive?

In looking for studies showing health effects from EMFs many times below allowable exposure
levels, one finds thousands of studies. The allowable levels presently used in society have been
based only on thermal effects: the intensity required to raise human skin temperature by one
degree centigrade. Thousands of studies documenting health effects 50-plus years ago were
listed by the US Navy (Glaser 1971).
EHS, like MCS, can gradually develop from chronic exposures or after a brief, high intensity
exposure (Carpenter 2015). In studies observing ELF/ RF effects between EHS and control
subjects, similar cellular effects have been observed in both groups. But “It is likely that
compensatory reactions at a more complex level of biological organization such as reactions of
tissues, organs, and organ systems are less efficient in persons with EHS, thereby providing a
stronger connection of the EMF cellular response with symptoms of hypersensitivity” (Belyaev
2016p369).
Pall (2018p1) has summarised many studies which support his eight clear health effects on
humans (not just those with EHS).
EMFs:
1) “Attack our nervous systems including our brains leading to widespread
neurological/neuropsychiatric effects and possibly many other effects. This nervous
system attack is of great concern.
2) Attack our endocrine (that is hormonal) systems. In this context, the main things that
make us functionally different from single celled creatures are our nervous system and
our endocrine systems – even a simple planaria worm needs both of these. Thus the
consequences of the disruption of these two regulatory systems is immense, such that it
is a travesty to ignore these findings.
3) Produce oxidative stress and free radical damage, which have central roles in essentially
all chronic diseases.
4) Attack the DNA of our cells, producing single strand and double strand breaks in cellular
DNA and oxidized bases in our cellular DNA. These in turn produce cancer and also
mutations in germ line cells which produce mutations in future generations.
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5) Produce elevated levels of apoptosis (programmed cell death), events especially
important in causing both neurodegenerative diseases and infertility.
6) Lower male and female fertility, lower sex hormones, lower libido and increased levels
of spontaneous abortion and, as already stated, attack the DNA in sperm cells.
7) Produce excessive intracellular calcium [Ca2+] and excessive calcium signalling.
8) Attack the cells of our bodies to cause cancer. Such attacks are thought to act via 15
different mechanisms during cancer causation.
There is also a substantial literature showing that EMFs also cause other effects including life
threatening cardiac effects. In addition substantial evidence suggests EMF causation of very
early onset dementias, including Alzheimer’s, digital and other types of dementias; and there is
evidence that EMF exposures in utero and shortly after birth can cause ADHD and autism”.
Pall then elaborates on a mechanism of activation of voltage-gated calcium channels as to how
the variety of effects can be initiated by EMFs.
The International Agency for Research on Chemicals (IARC) classified radiofrequency EMFs as
possibly carcinogenic to humans (Baan 2011) and warms that EMF exposure is dangerous. It
has been argued that based on the same criteria used by IARC in light of more-recent studies,
the EMF radiation should now be reclassified as a Class 1 "Definite Carcinogen” (Miller 2018,
Hardell 2013,2017, Kundi 2012). This is also evidenced by various studies such as on breast
cancer incidence from carrying mobile phones near the breasts (West 2013).
An area of study presently being countered through industry backed studies, is the effects of
EMF on the blood-brain barrier permeability. Many studies have found permeability in the
presence of EMF (Huang 2016, Tang 2015) while others find no effects (Masuda 2015). A
traditional aspect countered by industry-backed research were studies, as far back as 1979,
finding health effects from power transmission lines (Wertheimer 1979, Li 1998, Mizoue 2004,
Beale 1997, Lowenthal 2007, Draper 2005).
A prominent practitioner treating sufferers with multisystem illness, Dr D Klinghardt,
comments: “the human bio field uses frequencies in the ranges from ten to thirty gigahertz.
That has been measured and established by clever Russian scientists fifteen years ago, twenty
years ago. The one that rolled out already in London is twenty-eight gigahertz” (Klinghardt
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2019p10). Most wi-fi seems to be within this range, such as in Australia and America. This
would indicate clear possibilities of affecting the human biofield through interference with
such.
With his large practices in both America and Europe, Klinghardt (2019p7) has observed, and
mentioned in an interview:
When a parent is exposed to constant bombardment with electromagnetic radiation….
they have increased food allergies, they have increased brain fog, and a variety of
symptoms that they are not relating to the electromagnetic exposure. If these parents
have children, [the parent negative responses] will be quadruple[d] or increased more
in the offspring. And the offspring will be extremely electrosensitive. And if these
children, and I have some in the third genera[tion], [then] have children, their children
will be autistic. So, there is a cascade of worsening from generation to generation. And
we understand now that the Wi-Fi amongst many of its other blessings, is that [it]
damages the DNA. And that is what causes problems [i]nto the next generation. And it
goes up exponentially.
Industry representatives typically claim that there is insufficient science to establish any health
effects from EMF exposure. This is considered in more detail in chapter four covering examples
of ignorance. A fitting comment has recently been made by Dr S Goldberg (2019p4).
The misconception is that we don’t have enough science to make a decision as far as
whether or not we need to warn the public, and take action to lower exposures. And
this is completely false. We have such clear evidence that microwave radiation, that it is
what I would call a broad spectrum pathogen. So it causes all sorts of different diseases.
And a multisite carcinogen. So it causes cancer in many different parts of the body. We
understand a whole bunch of basic mechanisms about why this would be. We
understand that. So it’s completely false from the scientific perspective when you hear,
“Well, we need more research.” “It’s still a debate.” There isn’t anything to debate.
That’s I think the biggest misperception out there.
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In light of the industry assertions that there are not enough studies to make any conclusions,
then it could be regarded as an uncontrolled experiment on the population which contravenes
many human rights, even the Nuremberg Code.
Orthodox Medicine Viewpoint

In the early 1900s, factory workers began to show up at doctors’ offices with symptoms that
looked like the common cold, the flu, and bronchitis. The doctors simply tended to the
symptoms. Most knew about asbestos and heard the early research in connection to its early
mortality aspects, but didn’t think one invisible toxin could be the root cause of all these
mystery illnesses. The number of workers totalled thousands over the years, but never got the
medical care they needed.
As an analogy, if we replace asbestos with EMFs, the ‘mystery symptoms’ are extreme fatigue,
insomnia, brain fog, depression, anxiety, and any of the myriad of other effects mentioned
before, that often don’t go away with diet, exercise, and supplements, let-alone drugs. As for
MCS, a comprehensive medical history covering all symptoms and their occurrences of EMF
exposures, is important in making the diagnosis. The sufferer’s best treatment is to reduce or
remove themselves from EMF exposures. The total body burden from other environmental
exposures should also, of course, be addressed (Belyaev 2016). This is far from being able to be
achieved in an average 15 to 20 minute orthodox doctor’s appointment.
Children and Reproduction

One survey in 2014 found that 75% of 4-year old children possess a cell phone (Kabali 2015).
But children are at heightened risk, as their head absorbs more radiation compared to adults:
When electrical properties are considered, a child's head absorption can be over two
times greater, and absorption of the skull's bone marrow can be ten times greater than
adults (Gandi 2012p34).
The Gandi et al. paper highlights the shortcomings of the present allowable radiation levels
established from adults.
This is a particular concern in children, given the rapid expansion of use of wireless
technologies, the greater susceptibility of the developing nervous system, the
hyperconductivity of their brain tissue, the greater penetration of radiofrequency
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radiation relative to head size and their potential for a longer lifetime exposure”
(Belpomme 2018p643).

Stem cells are more affected by EMFs than any other cell type illustrating the foetal
susceptibility to EMFs (Burgio 2015). It is accepted in society to have ultrasounds checking
foetal development during pregnancy, yet these are not just sound waves, they emit significant
EMFs. This has long been known (Liebeskind 1981,1982) and there have been calls to end such
practice (Berlatsky 2015).
There are many isolated studies on EMF effects with different end points. Two examples are:
•

Lower sperm counts and inactive or less mobile sperm (DEODC 2020, Adams 2014,
Avendaño 2012, Gorpinchenko 2014). Sperm counts around the world declined by 50%
to 60% between 1973 and 2011 (Levine 2017). Of course, as illustrated in other
chapters, there are also many other possible environmental co-contributors.

•

prenatal exposure to power-frequency fields can almost triple a pregnant woman’s risk
of miscarriage (Li 2017). Other studies also show a link between magnetic field exposure
and a heightened risk of miscarriage (Li 2002, Lindbohm 1992, Juutilainen 1993, Wang
2013, Mahmoudabadi 2015, Zhou 2017).

Various reports have occurred over the years where mobile phone towers have been
positioned near schools and health effects have been noticed from between months and years.
One example was in California where 4 students and 3 teachers contracted cancer after the
installation of a nearby tower (CBS 2019)
From an experiential background, treating hundreds of patients, D Klinghardt has noticed a
synergistic effect with vaccines. He sees that the more vaccines a child has received, the more
electro-sensitive their children will be (Klinghardt 2019).

Immune System Effects

There is plenty of evidence that EMFs depress the immune system. The BioInitiative Report in
2012 had 129 references (Grigoriev 2012) used to substantiate such a claim. Furthermore, the
EMF detrimental effect on mineral absorption and effectiveness, such as for zinc, has also been
shown. Zinc is a potent mineral the body uses to fight viruses, such as COVID 19.
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General Health Effects

The general health effects of EMFs on the general public and environment can be best
summarised by Martin Pall’s summary (Pall 2020): neurodegenerative and chronic diseases,
infertility, cancers, autism, hormonal dysfunction, DNA damage, still-births, blindness, kidney
failure, insect holocaust, conflagrations of forests.

In Conclusion to this Section on EHS

The overlap between MCS and EHS is so pronounced that studies such as the Belpomme et.al
study in 2015, automatically consider both illnesses. EMF exposures simply add to the
environmental exposure load on MCS sufferers. EMF exposures, like chemical exposures, are
mostly invisible and the effects are on molecular and cellular levels.
Most industry sponsored scientific studies on health effects of various technologies are
performed on an average population: not a varied sensitivity test population. The test subjects
are usually vetted to ensure they are ‘healthy’ or ‘average’. On the other hand, most studies on
EHS begin with sensitive test subjects. While EHS sufferers react more quickly to lower
exposure levels than the general public, this condition occurs after their body’s defences reach
a point where an ‘average’ person suddenly became a ‘sensitive’ person. This is a similar story
to MCS.
As in other environmental exposures mentioned in the last chapter, the effects of EMF on the
majority of the population, will likely be latent and more pronounced in subsequent
generations. DNA damage is increasing being found to occur from radiation outside of the
ionizing spectrum (Aitken 2005, Akdag 2016, 2018, Al-Serori2018). One of the main points seen
in this section however, is that the ‘hypersensitivity’ word in its title is deceiving. People
suffering from EHS have developed this syndrome from their environmental exposure to EMFs.
It is indirectly related to their genetic susceptibility to such. This section has illustrated that
EMFs will have varying health effects on the public in general, whether in the current
generation or subsequent ones. The EHS sufferers are simply those in the current generation
that have/are being affected.
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Conclusion of Silo Research Section
In conclusion to this silo research section, environmental exposures do not exhibit unique
pathways and organ effects. In considering only a sample of overlapping conditions, similarities
and overlaps can be seen showing that MCS does not present a unique set of symptoms:
environmental exposures result in a broad range of overlapping health conditions with varying
labels.

DISEASE CAUSALITY PARADIGM
MCS will now be considered through the lens of medical paradigms. This section discusses the
paradigmatic aspects which prevent recognition of emergent diseases in general: MCS in
particular. The orthodox medical system has tried to move from centuries-past belief systems,
to a perceived scientific basis with strong positivist approaches. Yet these positivist approaches
become a hinderance to change due to the resultant difficulties in recognising complex and
overlapping emergent diseases such as MCS.
Prior to 1854, doctors believed in Miasma Theory. This theory was based on the belief that
disease was spontaneously generated by ‘bad air’. A theory sceptic, Dr John Snow, observed
that a cholera outbreak in London appeared to be occurring around a particular water well. He
was subject to much ridicule by the medical fraternity for such a hypothesis. However once the
well was shut down the outbreaks subsided (Snow 1857, Hempel 2007). This heralded the
Kuhnian crisis (the start of the end) of the Miasma Paradigm: some paradigms take
years/decades/generations to merge into the next paradigm.
Today, as in the past, most of the public do not see any reason, let alone time, to question the
authority of government health departments and orthodox medical practitioners. Their faith in
science is from being taught in school that it is a simple, respectable, logical process. It starts
with observation, through hypothesising, experimenting, evaluation, then starting such a
process over until a consistent set of conclusions can be made. The general public’s belief in the
medical system is that sound science is applied as is its foundation, any evidence to the
contrary is an exception to the rule. Even public media have a tendency to suppress negative
news due to this standard image of science (Buckman 2017, Lupton 2012, Martin 1996).
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The orthodox medical system has historically tried to adopt a strict interpretation of the
scientific approach to illustrate its professional respectability. It has always valued facts over
hypotheses and theories that have not been adequately tested. It has a clear preference for
being able to measure and clearly define. Medical science is therefore said to have as its basis a
positivist viewpoint: “A philosophical system recognizing only that which can be scientifically
verified or which is capable of logical or mathematical proof“ or “The theory that laws and their
operation derive validity from the fact of having been enacted by authority or of deriving
logically from existing decisions, rather than from any moral considerations” (Oxford
Dictionaries 2016).
With this viewpoint, a paradigm has developed for health conditions that if clear
measurements cannot be made on a particular health condition, then it does not exist
(Romanucci-Ross 1991, Pall 2007, Winters 2003). It is an immense barrier for the recognition of
emergent conditions such as MCS. There has been condemnation of this viewpoint by
prominent social scientists due to discounting knowledges about health conditions below the
required level of cognition or scientificity (Foucault 1973,1976, Lupton 2012, Romanucci-Ross
2007). It is however acknowledged that overly reductionist critics of positivism sometimes
overlook positivist contributions that have led to the debunking of former scientific myths:
there have been formal scientific awards made for new discovered innovations which have led
to paradigm shifts, such as Dr Snow’s example above.
Adding to the maintenance of the positivist paradigm is the insurance and legal system. These
systems pressure the medical system to quantify their evidence of health conditions. This then
responds to and reinforces a cultural trust in numbers.
To therefore argue for the existence of a unique health condition that does not fit normal
diagnosis criteria and affects a small percentage of the population, becomes quite a difficult
task. Furthermore when an argument is presented, ‘positivist scepticism’ is experienced where
the political sectors of medical science, law, and the insurance industry will not accept the
validity of a novel medical explanation without an acceptable level of proof. This is regarded as
neutral, measured, rational and scientific. The possibility that a theory is valid with some
uncertainty is often deemed biased, emotional, and unscientific (Pall 2007). Treating uncertain
conditions that could be psychosomatic as though they are caused by environmental exposures
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is medically, politically, and economically difficult. It underscores that while sceptical decisionmakers wait for an undeniable crisis, for a critical mass of sufferers, for a moment of truth, for
precedent, a public health crisis can steadily grow.
As far back as the 18th century biomedicine started to localise disease to particular body
organs and disease became a visible and material entity (Van Diest 2006). With the advent of
medical technology diseases became measurable. The philosophy of Rene Descartes (15961650) initiated a clear distinction between the body and the mind and saw medical science
become a measurable study of the body.
In MCS, there is no localisation to one organ, clear objective measurements, or consistent
cause/symptoms. This puts it outside the above medical, insurance and legal system paradigm.
But there are many other disbelieved health conditions in the same situation, e.g., back pain,
where patient reported suffering is inconsistent with measurable pathology (Niemeyer 1991).
To strengthen the appearance of a scientific approach the medical system openly promotes a
peer review system. The process is inherently conservative as covered in the ignorance
chapter. Reviewers are not inclined to support unorthodox research or high risk hypotheses.
Thus to achieve publication, researchers tend to stay main-stream on low risk projects (Laudel
2006). This situation historically helps to protect existing paradigms in medicine to such an
extent that medicine has sometimes been referred to as a ‘closed system of knowledge’
(Romanucci Ross 1991)
At its core, science is a study of phenomena in the environment, and it is the formulation of
hypotheses and theories based-on a continual re-appraisal process. This continual process
starts with observation. It is then quite stark that an emergent condition in up to 27% of the
population does not trigger a classic scientific investigation but is simply criticised as not being
real, by a ‘science based’ medical system.
The medical establishment wishes to maintain an image of its search for truth without being
affected by power politics. However there is much evidence that power politics greatly
influences medical science (Boffey 1975, Dickson 1984, Primack 1974, Martin 1996a,b). There
have been well-researched books written on how the science in drug testing has been distorted
by the pharmaceutical industry and its influence on the approval processes of the government
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authorities (Davis 2013, Abraham 1995, Gotzsche 2014). Furthermore, the influence of the
pharmaceutical industry on medical practitioners and their associations is well known (Dukes
2014, Goldacre 2012, Angell 2004, Kassirer 2004, Gotzsche 2014). Packard et al. suggest that
new illness "emergence" and acceptance involves both "an epidemiological phenomenon and a
social process." They note that both those arenas involve politics, usually related to the class of
people affected with the illness (Packard et al. 2004p2). It would be costly for industry to have
MCS recognised, where chemical products and EMFs are acknowledged to affect human health.
There has been clear evidence of industry influence to restrict debate, confound the science
and the condition’s recognition (CMA 1990, McCampbell 2001). A denial of such influences is
common by the medical establishment.
The paradigmatic aspects of the medical fraternity of course extend through to the public.
Although people wearing fragrances and other personal care chemicals obviously have pleasure
in applying them, they in general come with great risk to the individual due to their sometimes
extremely toxic nature. The risk extends to those in the immediate locality and draws a direct
comparison to a smoker in the past. But while there are many examples where industry has
contaminated our living environment, frequently with government departments being aware,
the personal care industry with its personal care products is supported by an ignorant public
coming at a great risk to their personal health and that of their children. Julian Cribb (2014p59)
appropriately commented “Breast cancer comes at a high price to pay for great hair”.
In writing about the “huge medical iceberg of accumulating silence, reticence, and indifference
toward environmental toxins”, one of Sellers’ (2018) examples included a mother’s experience
in Texas. She had taken her three year old daughter to a local hospital for help after her child’s
legs went limp, so she kept falling, and was generally weak. The hospital doctors came up with
a diagnosis of Guillain-Barré syndrome caused by an ‘idiopathic’ immunological attack on the
nerve linings. What had been completely overlooked was that the family lived beside a lead
smelter.
It can be said that this section has shown that in general, the orthodox medical system truly
“cannot see the forest for the trees”. Their preoccupation for a positivist approach looking for
clear proof and detailed mechanisms results in missing the environmental effects along with
large areas of undone science on health effects.
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DISEASE AND ILLNESS
In this section another distinction by the orthodox medical system which is used to dismiss MCS
is considered: the difference between a disease and an illness. The reliance by the orthodox
medical system on organic or structured pathology, excluding brain and spinal cord diagnosis
criteria is a convenient approach for the exclusion of MCS as a ‘real’ disease. Furthermore, the
process required to classify a disease as legitimate subject sufferers to a normalisation process.
As MCS is quite different to orthodox diseases the sufferers cannot fit the normalisation
process where the problem is perceived to be with the individual rather than the environment
the sufferers are exposed to.
The MCS condition is commonly dismissed by the medical fraternity by arguing that there is an
absence of ‘organic’ pathology. With such dismissal, a default ‘illness’ label is then assigned
since it cannot be regarded as a ‘disease’.
Central Sensitivity Syndrome (CSS), of which MCS is part, does have “abnormal conditions” and
“functional changes” (Yunus 2008). Brain imaging techniques and pain study neurophysiological
testing enable neuroendocrine-immune systems in CSS be included in the pathology definition
due to their objective and reproducible nature (Yunus 2007, Gracely 2002). Yet the term
‘organic’ pathology is used in the context of diseases with structured pathology, as if the brain
and spinal cord are not human organs.
There seem to be only a few voices in the literature that argue that it doesn’t matter whether
one has a disease or an illness when it comes to patient care (Yunus 2008, Drossman 2006,
Lipkin 1969). The difference between disease and illness results in a two-tier practice of
medicine today (Drossman 2006, Jennings 1986, Van Houdenhove 2003): those with structural
pathology are ‘real’ patients, and those without, such as the CSS/MCS patients, become the
second-class patients (Yunus 2008). Yet nowhere in the Hippocratic oaths taken by Doctors is
the requirement that service and respect must be only to those with structured pathology
(Phillips 2015).
A disease-illness dualism, or an illness implied by a diagnosis, can also create quite a negative
attitude in many doctors (McWhinney 1997, Yunus 2004). This attitude can initiate an
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attribution of the patient symptoms to the patient themselves and commence taking the
patient down the psychosomatic spiral pathway (Ford 1997, Nettleton 2006, Bohr 1996, Ehrlich
2003, Hadler 2003, McWhinney 1997). In the case of children with MCS characteristics, it is
usually the mother that witnesses the reactions of her child and in trying to find sense in the
attitude of the orthodox doctors pushes them for some rationality rather than a psychosomatic write-off. This can then see the orthodox doctors, ignorant of the MCS condition in the
extreme, try to quiet an insistent parent by use of the Munchausen By Proxy Syndrome label.
This has been seen to happen to mothers who have been too persistent in searching for
answers and question/complain about the seeming second-class treatment of their children
(Hayward-Brown 1999). In the author’s experience, this has seen children removed from the
parents and treated conventionally with a worsening of their general health condition. In the
best outcome situation, when the parent realises the Munchausen By Proxy Syndrome label is
about to be applied to them, and they sense some environmental links, they leave the
doctor/hospital, never to return and treat the children outside the orthodox system.
It is interesting to note that psychological factors seem rarely attentioned in patients with a
diagnosed disease (structured pathology) (Yunus 2008). Yet when a psychological diagnosis is
labelled, all physical symptoms are then ‘all in the head’ (Kroenke 2006).
It has been suggested that the needed new paradigm is that illnesses are diseases as well
(Yunus 2008). Disease should not be a reductionist concept since chronic disease in medical
textbooks incorporates both psychological and functional aspects (Yunus 2008, Powers 2005,
Longo 2000).
The whole concept of disease and illness is a relative one when considering MCS. It relates to
classification of people fitting the normalised concept of health and being able to fit into
society today. But is the MCS condition highlighting an unhealthy environment rather than
unhealthy people? Are we misguided in expecting that those people must fit into an unhealthy
environment? When MCS sufferers are withdrawn from offending environmental exposures,
they seem to be healthier (Donohoe 2008p23): this has been a consistent finding and
experience. As orthodox medicine attentions only symptoms, a standing back to look at the
‘forest’ rather than each ‘tree’ (the cause rather than the symptoms) is not in their
reductionist-type paradigm.
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This section has highlighted the difficulties in fitting effects from environmental exposures to
conform with normal disease diagnosis and behavioural characteristics.

OBSERVATION, PROOF AND PATIENT RESPECT
This section highlights that the orthodox medical system and health authority demand for
proof that the MCS condition is real, is an unnecessary requirement.
The initial basic scientific approach to ‘observe’ is not usually taken to its fullest extent by
doctors and health professionals. Observation to orthodox doctors is usually what can be
gathered within a 15 to 20 minute appointment to also provide adequate time to write
appropriate prescriptions/referrals etc. If a doctor would spend adequate time to make more
detailed observations to link environmental exposures as possible triggers to the health
problems seen, they would be criticised by the system. Doctors are simply expected to fit
standardised diagnosis criteria to symptoms/pathology, so in the case of MCS, without any
standardised diagnosis criteria, it can only be concluded to be a patient belief and treated
psychologically. This then becomes circular reasoning in that a psychological diagnosis is also
not provable.
Through recent history there have been situations where observations at the clinical level
resulted in significant improvements in health. Another to Dr Snow’s cholera example
mentioned previous (Disease Causality Paradigm section) is Sir Percival Pott who stopped a
scrotal cancer ‘epidemic’ in chimney sweeps by requesting them to attention their genital
hygiene (Edward 2011). Observation by doctors today however is restricted by a system
requiring a fit to a defined set of diagnosis criteria. As there are no orthodox medicine MCS
diagnosis criteria there is no slot to fit such sufferers. There are only a few that will refuse to
put MCS sufferers in the too hard slot, so most sufferers are referred to a psychologist.
Without a clear test for MCS, the doctor is left with the patient’s claims of health problems.
Pain, for example, is not observable and defies language, but the characteristics can be
diagnosed by experienced practitioners. It is a common human trait however, that when
hearing a description of one’s pain without obvious reasons, that doubt emerges (Scarry 1988).
This presents the challenge to a doctor who has no experience with central sensitisation
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conditions. In a clinical situation, to assist, the doctor must respect the patient’s observations
on exposures and effects. It is usually the CS patient in these conditions that has applied a
scientific approach to their condition. For example, when they encounter a certain
environmental exposure a particular health condition/symptom results. If such knowledge is
not respected by the doctor then valuable observations are lost and a scientific approach is
compromised.
Dr Mark Donohoe is one of Australia’s most experienced and best known medical practitioners
in the fields of Nutritional and Environmental Medicine. He has extensive experience with the
MCS and related conditions. The following paragraphs draw on some of Dr Donohoe’s
comments earlier in his career.
The regulatory system allows the use of chemicals in the environment based-on isolated animal
(usually on mice and rats) mortality tests. These are far-removed from the myriad of exposures
and health effects which are possible in today’s environment. The primary care health
professionals should be the net for observation and “post-marketing surveillance” of health
effects (Donohoe 2008p63). Yet when those few doctors try to assist affected people,
especially in the context of legal proceedings, they are dismissed and discredited for such
observations and environmental links found. Evidence of specialists and those of academic
position dictating right/wrong, good/bad, science and anti-science in maintaining existing
paradigms is common without having applied a basic scientific approach themselves directly
with such patients. In many cases no data or successful experience in treating the MCS
condition is required to substantiate such criticism (Donohoe 2008p25). Dr Loblay’s dismissal of
the health effects reported by the aircraft crews due to aircraft cabin fumes, without even
examining or talking to any of the crew, is a prime example of this and is expanded on in a
following section.
In orthodox circles the level of exposure of most xenochemicals that affect MCS sufferers is
regarded as insignificant. MCS sufferers can react to concentration levels orders of magnitude
below workplace recognised ‘safe’ levels and below recognised odour concentration levels that
one can smell. But in the last decade there has been extensive research into non monotonic
dose responses, especially on endocrine disrupting chemicals (Lagarde 2015). This is where
more-severe effects can increase with lower doses of such chemicals. This research undermines
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the very basis of classical toxicological and risk assessment of ‘safe’ exposure levels of
chemicals. Yet governments, industry, and legal system ‘experts’ cling to the old school
theories and paradigms where there were no health effects below a certain dose/exposure.
This is now far from the case with many recently tested chemicals (Lagarde 2015, Gore 2015).
Doctors in psychiatry have quite a unique position. Their diagnosis is subjective, requires no
proof, cannot be disproven, and does not need to fit factual observations. They can attest to
the implausibility of the MCS condition without having other medical qualifications, or
extensively observed and studied the condition in the affected person or their family.
Unfortunately, this path can be self-reinforcing due to the subsequently prescribed
psychotropic medications making MCS sufferers worse in their neurological and general
condition (Donohoe 2008p28). The very act of prescribing xenochemicals, in the form of
psychological drugs, to an MCS sufferer, indicates a paradoxical disbelief of the condition.
This section has highlighted that the orthodox medical system and health authority demand for
proof that the MCS condition is real is in itself unnecessary. The basic scientific approach to
fully observe is not used by doctors and health professionals. Doctors are simply expected to fit
standardised diagnosis criteria to symptoms, so in the case of MCS, without any standardised
criteria, it can only be ‘in one’s head’, and treated psychologically. This then becomes a double
standard in that a psychological diagnosis is also not provable. Respect for what the patient is
saying as to reactions from environmental exposures is usually not present in orthodox
medicine.

EVIDENCE BASED MEDICINE
This section highlights that the medical system’s basis for establishing diagnosis guidelines,
evidence based medicine (EBM), has stifled the ability of doctors to apply their own
observation and experience. Furthermore, EBM is readily corruptible by industry.
The latest trend in medicine for standardising diagnoses is to base it on EBM. In the search for
the best available evidence, randomised control trials have become the benchmark, producing
statistical results on large samples where results are compared to control groups. Statistical
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evidence is now part of doctor training rather than reliance of observations in clinical practice
(Ecks 2008). Rather than rely on intuition and personal experience it is now becoming expected
the doctor must reason based on the results of clinical research (Phillips 2015, Willis 2003).
Furthermore doctors are directed to use clinical practice guidelines: consensus documents
presented as best-practice standards. In the case of MCS, it is seldom that such guidelines are
released either due to the condition simply not being recognised or through lack of consensus.
EBM is not without its shortcomings. Consider for example studies focussing on the olfactory
system (sense of smell) as a mechanism for MCS (Phillips 2015): One school of thought
concludes from such trials that the MCS sufferer smells chemicals before experiencing
symptoms (inferring a psychosomatic condition) (Van Diest 2006, Winters 2003), yet the other
school of thought infers an organic reaction between the olfactory system and the brain (Bell
1992, Pall 2007, Ashford 1991). So EBM has an interpretive dimension. Furthermore as less
research occurs on an emerging condition, EBM favours established conditions (Ecks 2008). If
more research has been carried out concluding MCS’s psychosomatic attribution then the
summarised findings on the EBM database, or a meta-analysis, will favour that conclusion. It is
pertinent to note that most scientists seem to adapt or modify their research to suit their
funding condition (Laudel 2006) so the chemical industry can easily influence EBM. This is
discussed further in the chapter on ignorance where undone science is discussed. Furthermore
on MCS it has been observed that “the only diversity of opinion comes from the authors with
industry affiliations” (Bero 1998p1141)
While EBM at first appears quite a logical tool, it is open to manipulation by industry. It has
been adopted as a basis of approach by the medical profession to standardise treatments of
established health conditions. Yet the emergent conditions and underfunded areas of medical
research can be overlooked in applying this general approach.
This section has highlighted how EBM has stifled the ability of doctors to apply their own
observation and experience. As EBM is corruptible by industry it is concerning due to its use by
the medical system for the basis of establishing diagnosis guidelines.

RECOGNISING THE KUHNIAN CRISIS
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The previous sections have illustrated that the orthodox medical system has paradigmatic
belief systems that treat environmental health effects producing conditions such as MCS as
anomalies. This section discusses the overall situation from a philosophical viewpoint, showing
that there is no fundamental belief system crisis occurring due to the orthodox system’s ability
to slot, or dismiss such sufferers as psychosomatic.
The historian of science Thomas Kuhn proposed that a paradigm crisis can occur when many
observations/occurrences conflict with the current paradigm. In some cases, a ‘scientific
revolution’ can lead to the end of the current paradigm.
To most doctors there is no Kuhnian crisis in relation to MCS and related conditions. There is no
need to question their training or knowledge. MCS can be attributed to odour aversion or other
subjective psychiatric conditions.
The medical profession “fosters belief in the superior effectiveness” of their treatments
(Phillips 2010p1031; see also, Kroll-Smith 1997, Niemeyer 1991). This is combined with medical
students being taught ‘differential diagnosis’ where the patient’s signs, symptoms and any raw
data are used to work out all that could possibly be affecting the patient: they then are
required to isolate the probable ‘cause’ of the condition (Clarke 2003, Pall 2007). This
effectively develops a collective defence mechanism for the perils of uncertainties they
confront. This becomes an ideal situation for maintaining a professional paradigm as this then
enables the doctors to avoid dealing with uncertainties. By fitting MCS into an existing
framework that they work in, no uncertainty occurs to them regarding the paradigm they work
in, hence psychosomatic diagnoses are preferred, rather than acknowledging a problem that
biomedical science may not have a solution to. So to these professionals there is no Kuhnian
crisis: no need to question their training based in paradigm fundamentals. Having established
their careers in a set of fundamentals, they have a personal and collective interest in protecting
their paradigm.
The extent to which a doctor applies an orthodox line of reasoning to an emergent condition
will determine whether they become a sceptic of MCS diagnoses or a sympathiser.
The sceptic’s positivist requirements will demand clear pathology for mainstream conformance
as well as their own standard of proof. As in all scientific controversies, it is common for experts
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to claim their approach is more scientific: more logical, more objective and closer to pure fact.
This “affords an impregnable position from which to snipe at the enemy” (Barnes 2009p166).
These doctors will not focus on their profession’s lack of knowledge on low level chemical
exposures, but rather focus on clear-cut areas of advancement, e.g., neural imaging
advancements, successful drugs, etc.
The sceptical doctors also reference ‘weight of evidence’ and ‘scientific consensus’ to circularly
reinforce their paradigm. So an emergent health condition is pushed aside until this scientific
precipice is considered to be reached. As already commented, there are many acknowledged
health conditions, documented for decades in medical journals, such as bad backs, which do
not have clear pathology. Added to this, are the pharmaceutical and chemical industries
actively trying to confuse the science on MCS recognition, just as the tobacco industry
attempted to confound recognition of the health effects from smoking elaborated in the
chapter on ignorance.
Many studies on doctor and patient communication have been performed (Deledda 2013) and
prominent in these are the importance of listening to the needs and preferences of the patient,
and avoiding unjustified psychological explanation. However with the absence of training for
doctors in the effects of low level chemical exposures, and the MCS condition not yet fully
recognised, the affected patients commonly experience dissatisfaction interfacing with doctors
(Crumpler 2014chap6). In all too many cases, a parent has seen cause and effect situations with
common everyday chemical exposure, e.g., with deodorisers, pesticide use, etc., and the doctor
seemingly dismisses the importance of such reports. Some doctors may even accuse the
parents of making fictitious claims as mentioned before: Munchausen Syndrome by Proxy
(Onconurse 2016, Haywood-Brown 1999). The use of convenient psychological diagnoses such
as this appears to have been used in an apparent retaliatory approach by some doctors when
mothers of young patients have questioned diagnoses or made a complaint (Haywood-Brown
1999). There are many variations and degrees of such behaviour by sceptical doctors that tend
to be more vocal/questioning. Nowhere in the Hippocratic oath is the requirement that service
and respect must be only to those with structured pathology.
The sympathetic doctor is more ready to rely on experiential knowledge. This may come from
their experience with patients through observation, consistencies and logical reasoning. The
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patient’s story and experience with their health condition are respected. The doctor doesn’t try
to fit a subjective psychosomatic condition to the patient, instead remaining open to different
possible understandings of the problem. If they are questioned about the MCS mechanism they
are likely to reply along the lines of “medicine doesn’t know” illustrating their own acceptance
of questioning of the current paradigm. In respect to doubts on the MCS condition, it would be
one of doubting the medical system’s understanding of health effects from low level exposures
and the level of proof required for an emerging condition rather than one of doubting the
patient (Phillips 2015).
Each side thinks the other is not being scientific or logical. Scientific reasoning by each side
comes to different conclusions. The sceptics remain undeterred. The sympathisers become
disillusioned with their profession’s attitudes and lack of understanding. We are therefore far
away from a Kuhnian crisis when considering the situation with MCS.

ATTEMPTS FOR MCS TO BE RECOGNISED AS A DISABILITY
It is interesting to consider the economic costs of recognition of the MCS condition. The
widespread acknowledgement and accommodation of the condition would be revolutionary
due to the multitude of everyday products that trigger its adverse effects. The economic cost
would be very significant which explains why the chemical and communications industries
actively try to downplay and confound the science on the condition. It would be far more
economical to simply recognise the condition as a disability, although this then presents
compensation aspects. But to treat and compensate a condition that ‘may be’ psychosomatic is
politically and medically troublesome. The Medical Journal of Australia published a letter which
called on doctors to resist calls from MCS and CFS patients for disability pensions (MJA 1991).
One survey of doctor attitudes found that half of them indicated that they were unlikely to
accept a patient applying for worker's compensation on the basis of having MCS (Gibson 2011).
So while the sceptical decision-makers wait for the moment of undeniable fact, a public health
crisis steadily grows.
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BIAS IN THE RECOGNITION OF MCS AND THE INFLUENCING ROLE OF
INDUSTRY
This section highlights that the various difficulties previously covered in recognising MCS are
not simply due to the orthodox medical system’s lack of knowledge. Ignorance is actively
manufactured by industry in a deliberate attempt to ensure MCS is not recognised.
Industry backed front groups are actively trying to hinder recognition, confuse, and create
ignorance on MCS. This section uses some examples to illustrate this as well as show how the
‘science’ can be distorted on the subject.
If low level exposure to chemicals used in commercial, farming, household products, foods,
drugs, vaccines, etc. have a recognised effect on a significant percentage of the population then
this has major ramifications commercially to billion dollar industries that manufacture such
products. Worse still, if the mostly non-sensitive portion of the population recognise the
sensitive people as being an indicator of toxicities, more of the population may want to avoid
such potential exposures.
The Chemical Manufacturers Association’s Environmental Illness Briefing Paper claimed in 1990
“The primary impact on society would be the huge cost associated with legitimisation of
environmental illness” (CMA 1990). This Association (now the American Chemistry Council
(ACC)), decided to act to prevent the recognition of MCS due to potential lost profits and
liability concerns if MCS became recognised (McCampbell 2001). This Association then
proceeded at the same meeting, to plan how they would influence society’s views on MCS.
Vakas (2007) investigated the controversy over the possibility of fumes causing health
problems in crews of the BAe 146 aircraft. The study highlighted the contradiction of societies
that require a healthy workforce to generate capital yet in the process generates toxic
chemicals which damage health (Kroll 1993p24-25). The cabin fume example will be utilised
later in this chapter in observing an outspoken critic of MCS recognition.
Vakas outlines the Chemical Manufacturer’s Association (CMA), now the American Chemistry
Council, and its efforts to undermine any legitimacy of MCS as an illness or disease such as in its
briefing papers (CMA 1990). The organisation advocated:
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•

monitoring of the situation

•

the identification of medical personnel who can speak as experts,

•

guidance material for reporters

•

establishment of organisations, such as the Environmental Sensitivities Research
Institute (ESRI), Quackwatch, etc., to confound the science and public understanding

•

formation of a coalition with various other industry sectors

•

influencing international bodies such as the International Program on Chemical Safety
(IPCS)

It is pertinent that at the IPCS workshop in 1996 covering MCS, dominated by industry affiliated
representatives defined it by a new name, of Idiopathic Environmental Intolerances (IEI). This
term utilising ‘idiopathic’, places the illness outside models seeking a chemical or
environmental causation. This shifted the focus on to the individual for cause and treatment.
The pronouncement by an international organisation, particularly one internationally
recognised, imparts legitimacy via a perceived objectivity.
The IPCS was established in 1980 by the WHO and is sponsored by WHO, International Labour
Organisation (ILO) and the United Nations Environment Programme (UNEP). The association
with these bodies contributes to significant credibility.
Eighty one scientists, including the IPCS workshop chair, Dr Howard Kipen, were signatories to a
published letter “criticising the IPCS and this workshop in particular for its chemical industry
bias” (Donnay 1998).
Concerns about industry dominance compromising the integrity of the IPCS were raised as
early as 1993 (Abrams 1996). The US National Institute for Occupational Safety and Health
(NIOSH) decided to cease all collaboration with the IPCS until its process became more
”objective”. The responses from the IPCS asserted objectivity and a thorough review of
scientific data but used generalisations to avoid addressing the many criticisms raised. The
IPCS’s terms such as ‘sound science’ that was utilised, conveyed a perception of detached
evaluation but did not adequately address the politics involved in research direction, evaluation
and conclusions.
Following criticism of the MCS workshop the IPCS issued disclaimers, one of which was:
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...the document does not represent the decisions or stated policy of UNEP, ILO, or
WHO; that it does not constitute a formal publication; and that it should not be
reviewed, abstracted, or quoted without written permission (Vakas 2007p194).
Yet a subsequent industry sponsored and dominated conference (a quite separate one)
summary paper was placed as an anonymous paper at the end of the conference papers
outlining the ‘consensus’ achieved. As well as being very negative toward MCS, it also termed
MCS as idiopathic environmental intolerance syndrome. The conference’s publications, as well
as this anonymous paper, appeared in the journal Regulatory Toxicology and Pharmacology.
This was a supposedly peer-reviewed journal. From here on, industry sponsored articles on
MCS referenced what appeared as the IPCS ‘consensus’ and implied WHO, ILO and UNEP
endorsement.
The American Academy of Allergy and Immunology (AAAI) heralded IEI as the new name for
MCS without acknowledging the resulting controversy and implied WHO endorsement. The
Australian equivalent, the Australian Society of Clinical Immunology and Allergy uses the IEI
term and centres on psychological explanations. It references industry backed papers and even
the Quackwatch website (ASCIA 2017).
There are many industry backed experts posing as independent in corporate front groups such
as the American Council on Science and Health (ACSH) (Beder 2000p28). As can typically
happen with ‘experts’ in such organisations, generalised unsubstantiated conclusions are
frequently published in favour of industry, e.g., Gilbert Ross, while a medical doctor with the
ACSH, published that arsenic in pressure treated wood poses “no risk to human health” and
PCBs in fish “are not a cause of any health risk, including cancer” (Hogan 2005). Dr Ross had
quite a colourful history in medical fraud and was once described by a judge as ‘an
untrustworthy individual’. He later became Medical Director/Executive Director of the ACSH
(Hogan 2005).
Another of the many organisations formed with industry backing in the US was the National
Council Against Health Fraud. The main aim of this organisation was to take legal action against
non- orthodox medical views or those at odds with industry positions and to generally
intimidate those expressing the alternative views. The legal grounds pursued are for nuisance,
conspiracy, defamation, invasion of privacy and interference with business or economic
235

expectancy. Used since the 1970’s these sorts of actions have become known as Strategic
Lawsuits Against Public Participation (SLAPP). The main instigator of such approaches in the US,
Dr Barrett, also has associations with the American Medical Association to discredit the
chiropractic profession (Barrett 2002).
The winning of SLAPPs is not important, and in fact 77% of the cases are won by those being
sued. Their real success is to scare people off by threat of a legal action. Those involved in a
SLAPP pay in time and money and removes their attention from the original controversy.
Furthermore, debate is then drawn to the legal arena and away from the public (Beder
2000p64-66).
The ACSH scientific adviser, Dr R Gots, president of the International Centre for Toxicology and
Medicine in Rockville, Maryland, founded and was director of the Medical Claims Review
Services (MCRS). This company specialised in providing paper reviews of insurance claim cases
for insurance companies, especially State Farm Insurance, the largest insurance company in the
US. It reviewed patient claims and medical reports, without any contact with the patient, and
provided explanations of causation (Larson 2000). In John Larson’s NBC Dateline report, serious
problems were found with such reports, including doctors not authoring, or having their
signatures forged. They were being used to deny medical claims. The investigation illustrated
the extent that industry-paid advocates are prepared to go and are analogous to the amicus
briefs mentioned below.
One of the interviewees in Larson’s investigation was J Mathus, a former superintendent for
State Farm who said “...it is decisively and deliberately orchestrated” and “there’s only one
motivation for using a peer review. And that’s to increase profits by reducing costs” (Larson
2000).
In a court case by an insurance claimant previously denied adequate compensation, the judge
referred to MCRS as a “completely bogus operation” and that the insurance company knew the
reports “were not objective, but slanted to favour the denial or reduction of claims” (Larson
2000)
In a subsequent interview with Dr Gots, he claimed his company was “above standards in
industry by far” and that other such companies “don’t even have doctors. They have all nurses

236

or clerical people to do the reviews” (Larson 2000). There seemed no concern for those injured
and the wider public interest. His focus was on his individual revenue from the corporations he
worked for. This is a prime example of using the language of science and corporate financial
reward to shift blame onto the sufferers.
The American Chemical Council (ACC) seeks to influence physicians, medical associations and
government departments. Physicians paid by the industry become vocal in promoting
that people with MCS are ‘hypochondriacs’ ‘hysterical,’ ‘neurotic,’ suffer from some
other psychiatric disorder, belong to a ‘cult,’ or just complain too much. Most of these
physicians are high-paid expert witnesses although their financial ties are usually not
disclosed in their journal articles, interviews, or speaking engagements. Therefore,
many people, including those in the health care profession, are often led to believe that
these physicians’ opinions reflect an honest appraisal of MCS rather than the chemical
industry’s agenda (McCampbell 2001p1).
With billions of dollars at stake, the ACC has plenty to spend on having many of such physicians
throughout most countries.
With the top ten prescription drugs being for diseases that ecologically aware physicians
recognise as having an environmental aetiology (Crumpler 2014), direct influence on physicians
is also advantageous to the pharmaceutical industry.
Physicians have regular contact with the pharmaceutical industry and its sales
representatives, who spend a large sum of money each year promoting to them by way
of gifts, free meals, travel subsidies, sponsored teachings, and symposia….The present
extent of physician-industry interactions appears to affect prescribing and professional
behaviour and should be further addressed... (Wazana 2000p373).
At a medical conference of the American College of Allergy and Immunology in 1990, Sandoz
(now Novartis) was sponsoring a workshop that was to attribute MCS to mental illness
(McCampbell 2001, ACAI 1990). Sandoz was a large manufacturer of both pesticides and
pharmaceuticals, including anti-depressants, sedative medications and anti-psychotics
(McCampbell 2001).
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Sandoz stood to benefit both from pesticides being exonerated as the cause of MCS and
from people with MCS being treated with psychiatric drugs. As it turned out, people
with MCS – outraged by the workshop – risked their health to protest the event and
were able to shut it down” (McCampbell 2001p4; see also Hileman 1991).
This was a learning curve for the chemical industry that would make such conference
influences much less prominent in the future.
Industry-backed physicians and representatives on research funding committees have
influenced the blocking of research into MCS (McCampbell 2001). An editorial in the New
England Journal of Medicine stated: (Angell 2000p1516):
The ties between clinical researchers and industry include not only grant support, but
also a host of other financial arrangements. Researchers serve as consultants to
companies whose products they are studying, join advisory boards and speakers’
bureaus, enter into patent and royalty arrangements, agree to be the listed authors of
articles ghost written by interested companies, promote drugs and devices at companysponsored symposiums, and allow themselves to be supplied with expensive gifts and
trips to luxurious settings (Angell 2000p1516).
With research funding tied-up by the chemical/pharmaceutical industry it is little wonder why
there is a large deficit in impartial research into MCS. There is much discussion in the literature
about research being influenced, such as:
Analysis of more than 1100 clinical studies by researchers at Yale Uni revealed that
when academics had backing from industry, 80% reached pro-industry conclusions
(Crumpler 2014p148).
There is “… a statistically significant association between industry sponsorship and pro-industry
conclusions…odds ratio, 3.60” (Bekelman 2003p454). An odds ratio is a measure of association
between an outcome and an exposure. It represents “the odds that an outcome will occur
given a particular exposure, compared to the odds of the outcome occurring in the absence of
that exposure” (Szumilas 2015p227).
In respect to fraud in published papers:
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The authors concluded that their study provided firm evidence to prove their
‘deliberate fraud’ hypothesis. Papers retracted because of data fabrication or
falsification represent a calculated effort to deceive. Such behaviour is neither ‘naive,
reckless nor inadvertent’; the perpetrators did so on purpose (Van der Wall 2012p49).
Dr. Marcia Angell, a physician and former Editor in Chief of the New England Journal of
Medicine (NEJM):
It is simply no longer possible to believe much of the clinical research that is published,
or to rely on the judgment of trusted physicians or authoritative medical guidelines. I
take no pleasure in this conclusion, which I reached slowly and reluctantly over my two
decades as an editor of the New England Journal of Medicine (Angell 2009p9).
A further influence on Journals is the amount of advertising as well as the huge return from
reprint purchases from the Big Pharma companies. Furthermore, as pharmaceutical companies
typically orchestrate a large number of ghost-written secondary publications that cite
published trial reports, the journal’s Impact Factor can also be enhanced. Such influence is to
an extent that articles are sometimes refused to be published if counter to Big Pharma
interests. The British Medical Journal’s former editor, Richard Smith, wrote a paper titled
“Medical Journals are an extension of the marketing arm of pharmaceutical companies” (Smith
2005p364). Another author wrote, “The practice of buying editorials reflects the growing
influence of the pharmaceutical industry on medical care” (Brennan 1994p673).
With the most-prominent medical journals being influenced so much by the chemical/
pharmaceutical industry it is little wonder that genuine research papers which are counter to
the generated belief system rarely can get past either the editors or the peer-review panels of
such journals. Unfortunately when a researcher publicly recognises physiological aspects of
MCS there are many cases through the years where they find themselves with research
resources pulled from their reach, career opportunities taken away, their funding/employment
terminated or made such that they resign (Phillips 2015, Crumpler 2014) . Even when an
independent research company makes an inconvenient finding for industry in relation to
toxicity of products, such as when Anderson Laboratories found that lab mice were dying from
exposures to new carpets (Anderson 1995), one multinational chemical company hired public
relations companies to “erode the credibility of the Anderson Study” (Duehring 1994p45)
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In the cases of physicians who have spoken up or supported MCS sufferers there has been the
threat of deregistration, e.g., the conviction of Dr J Krop by the Ontario College of Physicians
and Surgeons after he diagnosed MCS in a patient (Ferrie 1999)
Another alarming trend is the number of Big Pharma initiated/indirectly-owned/funded
journals and organisations. Some of these have innocent names such as Environmental
Sensitivities Research Institute (ESRI) (no longer functioning under this name): ESRI was
founded “to serve the needs of industries affected by MCS litigation” (McCampbell 2001, ESRI
2000). Its main work is to disseminate anti-MCS literature, hold anti-MCS conferences, to
intervene in government and legal affairs, and to impede MCS progress (McCampbell 2001).
There are many other seemingly independent organisations that are funded by, and speak with
the same voice as, big pharma. Some such organisations are under the innocent guise of
supporting ‘science’ in society yet commonly exhibit an absence of science in their public
attacks on researchers and sufferer support organisations.
It is a long path for the recognition of MCS as a legitimate health condition, let alone
publishment of the little research done and the mechanism established. This has been due to a
concerted effort by industry to prevent MCS physiological research so that there is little
substantive research that can be found simply because little has been done. Such an ‘undone
science’ situation is exploited frequently by industry representatives to argue that MCS
existence is “controversial”. It is to such an extent that journalists covering the area mostly feel
obliged to present “both sides”.
As seen above, there are many medical professional paradigms blocking recognition of MCS.
These professional paradigms complement the above ‘undone science’ situation. Medical
professionals have established their careers on orthodox paradigms and have a personal and
collective interest in protecting their paradigm.
As has been seen from the above examples, industry influence preventing the recognition of
MCS is beyond being suspected. Industry backed front groups are actively trying to hinder
recognition, confuse, and create ignorance on MCS. This section has therefore illustrated that
the orthodox medical system’s ignorance on environmental effects and MCS in particular, is
added-to with industry manufactured ignorance.
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THE APPLICABILITY AND COMPARISON OF PSYCHOLOGY AND
PSYCHIATRY TO MCS
With psychosomatic diagnoses being the way orthodox medicine is dismissing or treating MCS,
it is worthwhile to consider the logic and lack of scientific approach in taking this line.
A memorable example illustrates the situation:
“Myra reported to her doctor that she frequently collapsed while idling the car at traffic
lights: she was promptly referred to a psychiatrist. The solution was of course obvious: a
red light connotes sex” (Crumpler 2014p241).
This example should rightly be regarded as ridiculous and extreme. Yet frequently in orthodox
medicine, it is decided that a patient with symptoms characteristic of MCS has a psychological
problem.
In trying to more seriously consider such sufferers who attribute a myriad of health problems
to very low chemical exposures that seemingly do not affect most people, there are a variety of
studies that have been done by the orthodox researchers. The Modern Health Worries Scale
studies concerns about tainted food, environmental pollution, radiation, and toxic
interventions. In studying MCS sufferers Bailer (2008b) found higher worry scores than
controls. It was then concluded that chemical sensitivity was an attribution style of belief. An
alternative conclusion would be that MCS sufferers are rightfully worried about potential
sources of their conditions.
The orthodox doctors attribute the condition as psychological due to the absence of signs of
pathology. But there are no such signs for psychogenic diagnoses. In the many studies in the
psychogenic origins of MCS there is frequently a disregard for environmental exposure origins.
As a result, “studies investigating psychogenic hypotheses of MCS are methodologically
problematic and their conclusions questionable” (Davidoff 1994p317).
Since MCS, and many of the overlapping conditions such as EHS, are normally treated
psychologically by the orthodox medical approach, a closer look at the situation with diagnosis
and treatment of psychological conditions is warranted. Depression is an example of a common
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psychological condition attributed to MCS sufferers. There is evidence of a lack of science
behind depression diagnosis and a strong relationship with environmental exposures. Another
well-recognised psychological diagnosis is Attention Deficit Hyperactivity Disorder (ADHD) with
a similar percentage of the population affected as MCS. This condition is substantiated by
fewer scientific studies than for MCS yet MCS is not recognised, while ADHD is widely accepted.

LEGAL CASES
This section is included since it adds indirectly to the non-recognition of the MCS condition due
to the general absence of legal substantiation. The section will highlight once again, the
influence of industry. In a legal sense, the sufferer of MCS must clearly prove direct causation
from their identifiable exposure, through established and ‘accepted’ scientific studies. As seen
from the previous sections this becomes almost impossible for a ‘lay person’. It will also be
seen that the use of ‘expert’ witnesses does not provide the plaintiff a clear advantage. A legal
pursuit for justice is usually not an avenue for an MCS sufferer.
It is pertinent in the light of so much evidence referenced on the MCS condition’s existence as
well as the many references throughout this thesis on health effects from low level
xenochemical exposures, to question why the legal system hasn’t assisted in MCS recognition
and its debilitating consequences. The legal system has seen many cases of plaintiffs with MCS
trying to obtain recognition and compensation for their condition. Many more cases never
make the court room due to legal costs and advice of little chance of success. So here too, the
individual sufferers, just like the low dose chemical exposures, are dismissed one by one in
isolation. If one considers the enormity of the problem with the numbers that have suffered
directly and indirectly, a quite different picture would be seen.
In looking into this area one finds that industry groups have again been organised in influencing
the judicial system, especially in the US. An analysis by Edmond and Mercer (2004p231) had
made conclusions:
It is our contention that recent federal jurisprudence, including Supreme Court
jurisprudence, seems to have been shaped, and simultaneously reinforced, by a range
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of values which appear closely aligned to the perspectives and concerns promoted by
politically conservative corporate-sponsored proponents of tort and evidence reform.
…corporate-sponsored polemicists have been more influential, as sources of authority,
about the nature of science and expertise, than specialist philosophers and social
scientists.
Two industry-sponsored organisations, the Atlantic Legal Foundation (ALF) and the Manhattan
Institute were described by Edmond and Mercer as being very dominant. Both these
organisations have openly claimed to have influenced evidence jurisprudence in the US.
The ALF has been very active in the use of an amicus curiae brief (a professional person or
organization that is not a party to a particular litigation but is permitted by the court to advise
it in respect to some matter of law that directly affects the case in question (Merriam Webster
Dictionary)) to attack the credibility of scientific claims (Galbato 1998p274, Edmond 2004).
The Manhattan Institute has promoted its senior fellow, Peter Huber, who has popularised the
concept of ‘junk science’ in his articles and books. They hosted numerous judicial forums and
dinners around the US for both state and federal court judges to present their point of view.
The term ‘junk science’ and his books ‘Galileo’s Revenge: Keeping junk science out of the
courtroom’ and ‘Judging Science’ have been widely cited by judges and the media. Claims were
presented such as that paranoia based on ignorance is due to concerns with technological risk
and uncertainties of new technologies. Such simplistic views seem to have been the reason for
its seemingly popular uptake.
Huber takes aim at many contested illnesses. One of his common strategies is to use history for
justification. In the case of MCS, this includes Hippocrates’ use of the term ‘hysteria’ for a range
of ill-defined medical complaints and his 1881 article on neurasthenia being a nervous
condition with multiple symptoms (Huber 1991p107-108).
The US Community Rights Council expressed its concern about these sponsored judicial
education programs due to influencing “corporate friendly” views of public health, risk, and
environmental litigation (Edmond 2004, Kendall 2000, Miltenberg 2001).
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The Daubert Ruling
The use of the ALF’s amicus curiae briefs as effective tools in court cases has been enabled by
the US Supreme Court Ruling in the 1993 case of Daubert vs Merrill Dow Pharmaceuticals. This
ruling was for determining whether the intended evidence is ‘scientific knowledge’ and would
assist to establish facts for the jury. The four requirements have become generally known as
the ‘Daubert criteria’ as presented by Edmond and Mercer (2004p234):
“[1] Ordinarily, a key question to be answered in determining whether a theory of
technique is scientific knowledge that will assist the trier of fact will be whether it can
be (and has been) tested.”
“[2] Another pertinent consideration is whether the theory or technique has been
subjected to peer review and publication. Publication (which is but one element of peer
review) is not a sine qua non of admissibility; it does not necessarily correlate with
reliability.”
“[3] Additionally, in the case of a particular scientific technique, the court ordinarily
should consider the known or potential rate of error.”
“[4] Finally, “general acceptance” can yet have a bearing on the inquiry.” (Daubert 1993
at 593–4)”
After the Daubert Ruling, evidence that the courts had become more determined to exclude
plaintiffs’ evidence occurred in the Joiner, Kumho and Weisgram rulings (Edmond 2002b p399).
Such judicial gatekeeping had been described as a win for defendants (Cranor 2001p6,
Gottesman 1998p766). Many commentators have described the Daubert ruling triumphing
over junk science.
Consequences of the Daubert Ruling
This is best illustrated through examples of its effects, combined with the industry’s judicial
influence mentioned before. The below examples highlight a simplistic, ignorant view of
science disregarding the political and sociological issues involved in science covered by many
articles and books over the decades and in this thesis.
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Electromagnetic fields

Newman v Motorola Inc (2002,2003) was a case where the claimant was attributing his brain
tumour behind his right ear to being caused by his mobile phone usage. The judge excluded
Newman’s expert testimony. A weight of evidence basis was applied where the clear majority
of published epidemiological studies found no links with brain cancer. No awareness that these
studies were industry funded/influenced was evident. Animal studies were also discounted as
not being able to be applied conclusively to humans. Although the judge acknowledged that
the expert had relevant qualifications his evidence was ruled as not satisfying the Daubert
standards. The expert was Lennard Hardell, Prof of Oncology at the University Hospital Orebro,
Sweden and had published many studies on cancer epidemiology.
The above judge also suggested that Hardell’s work did not have proven replication due to
other studies referenced did not show increased risk. However, the interpretation and meaning
of experimental replication has been shown to be controversial and negotiable by past
sociologists (Collins 1985). The judge also surprisingly passed comment that two of his recent
papers had not been accepted by the more prestigious journals.
Benzene Exposure

The Parker v Mobil Oil (2006) case involved a petrol station attendant who had been exposed
to petrol fumes and developed cancer attributed to such fumes. The judge passed comment
that the lack of any confirmatory disease causation studies by the petrol supply or petrol
station companies was indicative that there was no disease causation. Furthermore, that the
plaintiffs did not have any ‘epidemiological-statistical evidence’ and failed to rule out other
exposures or lifestyle factors (no differential diagnosis). The judge also noted that cancer was
common in the population and that “all of us are exposed to substances known to be cancer
risk factors, without becoming ill and that multiple cancers cannot be attributed to one causal
agent”. This contradicted the panel present in the multiple DuPont C8 cases (Mordock 2016),
the scientific literature (Vlaanderen 2011, Smith 2007), and subjectively discounted workplace
risks adding to a cumulative risk (Rodericks 1992).
In another case, Milward v. Acuity Specialty Products Group, Inc. (2011) where Milward sought
redress for his Acute Promyelocytic Leukemia (APL), Billauer (2017p11) illustrated how a
differential diagnosis was ruled out by the judge:
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After the expert witness had eliminated the possibility of being caused by obesity or
smoking, she then ‘ruled-out’ idiopathic causes (diagnoses without a known cause), and
as the benzene exposure was the only significant cause remaining she concluded that it
was the culprit. This was rejected by the judge due to no scientifically reliable method
being provided to accept benzene as the cause. By using the US Torts (2010)
regulations: {The underlying premise [of differential etiology] is that each of the known
causes is independently responsible for some proportion of the disease in each
population. [However,] When the causes of a disease are largely unknown . . .
differential etiology is of little assistance (Billauer 2017p11note 61)}, the judge claimed
the reasoning was circular: idiopathic APL was ruled out by ‘ruling-in’ benzene without
scientific justification. Even if smoking and obesity could be eliminated as causes, the
judge said that differential diagnosis provided little help since there is a high percentage
of APL diagnoses without identifiable causes.
In some interesting statistics by Perlin (2017p4):
In sixty-seven cases of challenged government expertise, the prosecution prevailed in
sixty-one of these. Out of fifty-four complaints by criminal defendants that their
expertise was improperly excluded, the defendant lost in forty-four of these. Contrarily,
in civil cases, ninety percent of Daubert appeals were by the defendants, who prevailed
two-thirds of the time.
After a survey of about 400 pre- and post-Daubert US federal cases (1980-1999) involving
expert evidence it was found that the Daubert general acceptance became a barrier to
admission of cases (Dixon 2001). It was also found that the judges added further admissibility
criteria including consideration of theories, methods and the experts’ qualifications (Bernstein
1996,2001, Dixon 2001). This is further extended by the Edmond and Mercer (2004p244)
prediction that the Daubert aspects of falsification, error rates and peer review may become
“simplified and legally tractable folk epistemologies” producing importance of testing and
mainstream science based on “legal rather than formal philosophical authority” (Edmond
2002a).
Despite applying strict requirements to evidence in toxic tort cases the lack of requirements
applied to forensic expert witnesses (not reviewed or tested) presents quite an inconsistency
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(Nordberg 2003). A further inconsistency is that the US fifth circuit courts recognise
‘environmental illness’ as a disability under the Social Security Act. ‘When causation is not in
controversy, scientific validity under Daubert will not necessarily block the admissibility of the
MCS testimony’ (Galbato 1998p295)
This section has highlighted once again, the influence of industry, on the legal system. In a legal
sense, the sufferer of MCS must clearly prove direct causation from their identifiable exposure,
through established and ‘accepted’ scientific studies. As seen from the previous sections this
becomes almost impossible. This is primarily due to the amount of industry backed studies that
confound the science. The use of ‘expert’ witnesses also does not provide the plaintiff a clear
advantage. A legal pursuit for justice is usually not an avenue for an MCS sufferer. In the next
section, a prime example will be considered to illustrate the situation sufferers face.
The Australian Workers Compensation Case and Senate Hearing on Aircraft Cabin Fumes
It is pertinent to consider an example where health effects from low-level chemical exposure
has been argued in a worker compensation case in Australia. It shows how people with health
effects from low-level chemical exposures are handled and dismissed by ‘authorities’ in the
situation with aircraft cabin fumes. It highlights how passengers and crew suffering health
effects from cabin fumes have been dismissed through personal attacks on plaintiffs and their
expert witnesses, ‘weight of evidence’ arguments, orchestrated consensus statements, and
industry shills. It shows the difficulties faced in recognising varied health effects from low-level
exposures well below workplace acceptable levels and how industry avoids the use of scientific
enquiry and study of the actual situation. It also represents an example where an MCS
condition is initiated in previously healthy people.
From about 1955, civilian aircraft started to bleed unfiltered air from the engine compressors
into the cabin. The cabin air consists of a 50/50 mix of recirculated cabin air and bleed air. From
the various reports from crews it was soon realised that engine oil, hydraulic and de-icing fluids
could leak into the compressor air. The synthetic engine oils include a wide variety of triaryl
phosphates, organophosphates (usually tricresyl phosphate), amine antioxidants plus
‘proprietary ingredients’ which are unknown. Hydraulic fluids can be tributyl and triphenyl
phosphates and de-icing fluids are ethylene and propyl glycols (Michaelis 2017, de Boer 2015).
Through the high temperatures in the engines these with the other ingredients can be
pyrolysed into many toxic substances, although many are very toxic before this.
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There have been many cases internationally concerning health effects from aircraft cabin
fumes. Many cabin crew have been unable to continue flying due to the health effects which
include MCS initiation. Strategies in the courts have been similar to those in the US as
mentioned previous where the causation is shifted from the industry interests to the individual.
A typical case was that of flight attendant on BAe146 aircraft, Alysia Chew (1995). One of the
experts put forward by the defence was an organic chemist, Dr Crank. A chemist, not a
doctor/scientist experienced in studying health effects from chemical exposures. He noted that
the Mobil Jet Oil II that had leaked into the cabin contained tri-ortho-cresyl-phosphate (TOCP).
It was argued with unqualified certainty that the concentration of this ingredient was very low
and that there was no toxicity due to the 60% fresh air circulation rate. The judge accepted
Crank’s opinion and dismissed Chew’s expert witness, Dr Winder, since he did not consider the
amount and extent of the exposure and had ‘predetermined that there had been harmful
exposure’. Crank’s unqualified safety of exposure was not in question. Later in a government
committee in 2000, van Netten pointed out that the exact composition of the jet oil was
unknown by Mobil (SRRACRC 2000p37).
Another defence expert witness, Dr J Lee, thoracic physician, stated that he did not recognise
MCS as a medical illness. Another expert, Dr P Carroll specialist physician, also added “where
non clinicians support the claim they do so in contradiction to all published literature by
scientific organisations” (Chew 1995p9). This ignores the extensive scientific literature since the
1980s where many clinicians have debated the symptoms and causation of MCS. It implies that
these doctors do not recognise even the physical condition and the use of ‘proper’ science
would simply make the problem disappear. This would deny the sufferers of both a diagnosis
and their experience of all their health problems.
A consensus statement from the Ansett Odour Committee was submitted to the court. It
outlined general dismissal that any measured contaminants could cause any threats to health,
the levels were below occupational health standards, and the standard smoke removal
procedures provided a large margin of safety (Chew 1995p8-9). This committee had been
dominated by industry and failed to mention that employee and union members of this
committee refused to sign the statement.
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In Australia, the Director of the Allergy Unit at the Royal Prince Alfred Hospital and Senior
Lecturer in Immunology, Department of Medicine, University of Sydney, Dr R Loblay, serves a
gatekeeper role for industry interests. “Through his various professional positions he is able to
stymie and marginalise the association of illness, disease and disability from chemical
exposure” (Vakas 2007p196). When he appeared he suggested that an “individual’s belief
about the nature of an odour (e.g., that it is potentially harmful), based on what they are told
by an authority figure, can modify their subsequent degree of sensitivity” (Chew 1995p9). He
dismissed the MCS label by saying “she has a tendency to food intolerances” and her illness
was a “sensory phenomenon, rather than a disease process.” It was further added that “clinical
ecologists have a vested interest in promoting its continued use” (Chew 1995p10). In also
alluding to the name change to IEI per the IPCS workshop he falls into the familiar approach
against the plaintiffs: discredit the professionals, suggest a strong psychological component,
and establish institutional legitimacy for such views.
In a later forum, Loblay admitted he had no experience with the sufferers that had been made
ill on the BAe 146 aircraft (Australia Senate 2000a p101). The lack of knowledge and experience
had not stopped his preparedness to testify against them on industry’s behalf.
In his appearance at the Senate Inquiry, Loblay again attempted to discredit other
professionals. In reference to Dr M Donohoe, perhaps the leading doctor in Australia dealing
with MCS sufferers, he said that he “is not a mainstream medical practitioner….his views are
not considered to have much scientific validity within the mainstream specialty of medicine.
This is common knowledge” (Australia Senate 2000a p101).
Loblay also criticised Dr C Winder and others who had argued about the potential increased
toxicity of chemicals at altitude due to the decreased oxygen levels. He generally dismissed
such concerns as “arm waving pseudoscience” (Australian Senate 2000a p102). The following
day Susan Brookes from the Flight Attendants Association of Australia pointed out that their
training manual noted that “alcohol, nicotine and some other drugs” are influenced by lower
oxygen availability. She proposed that the possibility of toxicity of other chemicals such as
those from the jet oil being affected by oxygen levels appears to be prudent rather than
pseudoscience (Australian Senate 2000b p160)
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Loblay also criticised Dr R Teo and claimed that his evoked response testing examining altered
brain functioning should be “taken with a grain of salt” due to methodological problems. Dr
Teo, appearing after Loblay, argued the assertions were incorrect and he was actually ‘lying’. Dr
Teo’s experience in the area dated back 20 years, with a PhD, 46 publications and numerous
conference presentations on the subject. Loblay had been a co-author of one of his papers in
1993.
Loblay attacked Dr J Ford personally and professionally and had lodged a complaint with Ford’s
professional body (Australia Senate 2000b p103). Dr Ford had undertaken genetic testing on 5
cabin crew and had found 3 of them had significant exposure to chemical toxins (Australia
Senate 2000b p73-77).
As another target Loblay argued that ‘acute hyperventilation’ can explain the crews’ reported
symptoms of “dizziness, inability to think clearly, pins and needles in the arms and legs and
around the mouth, blurring of vision and tunnel vision.” Also, hysteria and acute anxiety could
better explain the symptom of tunnel vision (Australia Senate 2000b p103). Brendan Treston of
the Flight Attendants Association of Australia pointed out that his organisation had over 700
fume reports going back to the 1990s and that hyperventilation does not explain the
attendants vomiting blood, oesophagus ulcerations, or becoming stupefied over a considerable
time period (Australia Senate 2000c p160)
A “spreading belief system” was the reason Loblay put forward in explaining why the aircraft
crew had greater symptoms than the passengers: this being put-forward after claiming that
others had no scientific basis (Australia Senate 2000b p103-104). Perhaps this had something to
do with the fact that the cabin crew spent a greater time on fume prone aircraft.
The Senate Inquiry report mentioned the underreporting of cabin fume incidents due to fear of
reprisal and job security. In a survey of 106 pilots, 93 B757 pilots experienced smoke and fume
events so the total number was estimated to be over 1660 yet only 61 were logged as air safety
reports (Cox 2002, Michaelis 2003). There had been internal memos circulated to the senior
pilots, engineers and attendants to discourage fume incident reports to the authorities
(Australian Senate 2000c p230-231). There were also reports of union survey forms being
removed from pigeon holes by company representatives (Devine 2000).
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Three surveys (Cox 2002, Michaelis 2003, Wright 1999) found aircrews had long and short term
health problems. These clearly illustrated the true situation and highlighted the industry denial
and Loblay’s estranged nature with a scientific approach to this problem in not actually
examining any of the sufferers.
As summarised by Vakas (2007), the final Senate Inquiry report observed that Loblay had
argued that there were no health effects from such fume exposures. It did note that he did not
supply a written submission and his evidence mostly attacked “the personal and professional
integrity and status of other witnesses” (SRRATRC 2000p29). It did not note that Loblay had not
examined or tested any of the crew members. Rather, Loblay’s numerous claims were cited,
including those of the crew’s ‘belief system’ in that the problem was more a psychological one
(SRRATRC 2000p31-33). With the report not citing Loblay’s personal attacks and the contrary
replies in some cases, this tends to raise Loblay’s standing when reading. This therefore
contributed to the report’s failure to acknowledge long term health effects and finding danger
in flight safety.
It is interesting that the chair of the Senate Enquiry, John Woodley, later published an article
(Woodley 2005). In the article he referenced Loblay’s evidence as ‘dubious in the extreme’. He
also noted Loblay’s scandalous attacks on other witnesses and the attribution of ‘mass hysteria’
to explain the crew’s health problems. It was also noted that Loblay did not reveal to the
committee that he had been witness for insurance companies on many court cases for aircrew
compensation.

Loblay’s Inconsistencies and Attribution to Individuals

The above section outlined Loblay’s poor conduct in the aircraft fumes issue. In making
generalised statements about sufferers’ health without examining or testing them as he did, it
is interesting to note that he had been one of two convenors of a working group to develop CFS
clinical practice guidelines in 2002 with funding from the Commonwealth Government
(WGRACP 2002). These guidelines implicated chemical exposures and referenced MCS, with
others, as possible overlapping/related conditions. It recommended “...a systematic review of
the patient’s self-reported functional capacity and an assessment of whether this was
accurate”. Also that “...conclusions about the role of infection, chemical exposure or the
emotional demands of the workplace should be appropriately tentative unless the clinical
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evidence is clear-cut and compelling” (WGRACP 2002p546-547). Such approaches had not been
followed by Loblay in the aircraft fumes cases or the Senate hearing, but rather he slandered
the opinion of other doctors that had examined and assessed the sufferers. It also keeps being
overlooked that the fumes that the sufferers were exposed to has never been conclusively
defined both in chemical types and concentrations especially to a time base.
Loblay actively appears in many forums to critique research linking chemical exposure to CFS or
MCS. Many of his comments echo those of the chemical industry or its lobby groups. He has
appeared in editorials in journals (Loblay 1995), radio, and made submissions to parliament
(Vakas 2007p229). His thrust is on a psychological basis of MCS. In so doing his use of the name
IEI rather than MCS also infers it is an individual’s problem. He has used one of his preferences
of ‘Intolerance to smells and fumes’ (ISF), again individually oriented. In focusing on the
individual attention is removed from environments where the health problems arise, such as
the workplace.

Current Situation with Cabin Air Quality

The continual denial of a problem by the airlines and aircraft authorities has prevented official
recognition of the problem. The threat of job loss and even legal action against aircrew that
report such problems has also helped its suppression. It is now referred to as Aerotoxic
Syndrome, Aerotoxicity and various other terms.
The reports and case studies continue to increase. However the number of toxic components
that are present in the fumes, the diffuse neurological and other symptoms documented, and
the lack of a causal mechanism leave room for much criticism from the industry backed
scientists, regarded as ‘debate’ in the public arena (Wolkoff 2016, Harrison 2015, COT 2013). As
there is no accepted medical investigation protocol for such incidents, consistent data is
difficult to obtain.
Except for the Boeing 787, all current aircraft still use a bleed air system for cabin ventilation.
While it has been argued that oil leakage rarely occurs, there is a growing recognition that
small amounts of oil continuously leak past engine seals, especially during engine power
changes (Michaelis 2016). It is also recognised that cases are underreported (Michaelis 2010,
ICAO 2015).
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Since the affected crew/passengers can be individually treated by their physician, without
diagnosis criteria for the syndrome, a diagnosis and treatment is simply established based on
the symptoms exhibited by that individual (Michaelis 2017). The fact that it should be
epidemiologically recognised in a population subgroup is not possible under normal physician
treatment situations. It is generally recognised that chronic exposure to OPs for example,
produce non-specific and diffuse symptoms. In treating one case at a time will not necessarily
alert physicians to the syndrome reality. This relates to the concept of aggregated ignorance
which will be introduced and expanded-on in the ignorance chapter, where one looks at each
tree rather than notice the forest.
The seemingly different vulnerability between the aircrew and the passengers can start to be
explained by Terry’s studies of chronic low dose exposures with some higher dose episodes
(Terry 2012). In an in-vitro study with neuroblast cells, low level chronic exposure made them
more-susceptible to neurotoxic damage when they encountered a higher dose exposure than
cells that did not have any such pre-exposure (Axelrad 2003). It has also already been
established that some of the population have low levels of livers enzymes such as
paraoxonases which detoxify OPs in the liver. This was evidenced in farmers who used OPs in
sheep dips: those with low paraoxonase were likely to suffer from ‘dippers flu’ (Cherry 2002).
The diverse constituents of the cabin toxins bring up the growing evidence of the combined
action of all such toxins (Carvalho 2014, IGHRC 2009) as covered in other parts of this thesis.
In the study into Aerotoxic Syndrome by Michaelis et al (2017) together with other studies, the
Bradford Hill causation criteria were met in 8 of the 9 criteria: the exception was a doseresponse relationship. A cause and effect relationship was therefore established. Causation can
also be established by other studies (Ramsden 2012).
The typical industry reaction to such studies is simply to refer to the set exposure standards for
workplaces which are far above the levels found to be reactive in the above cases and studies.
It is interesting to note however that such exposure standards admit that such levels are to
protect most (not all) of those exposed. It seems that it has always been recognised that some
people will react to concentrations below those occupational standards.
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In-Conclusion to Australian Workers Compensation Case and Senate Hearing on
Aircraft Cabin Fumes
This section has shown how people with health effects from low level chemical exposures are
handled and dismissed by the ‘authorities’ by considering the situation with aircraft cabin
fumes. It highlights how passengers and crew suffering health effects from cabin fumes have
been dismissed through personal attacks and on their expert witnesses, ‘weight of evidence’
arguments, orchestrated consensus statements, and industry shills. It shows the difficulties
faced in recognising varied health effects from low level exposures well below workplace
acceptable levels and how industry avoids the use of scientific enquiry and study of the actual
situation. It also represented an example where an MCS condition was initiated in previously
healthy people.

ENVIRONMENTAL EFFECTS ON HEALTH SUPPRESSED BY THE
NEOLIBERAL APPROACH
There is a litany of examples through recent history where thousands of people’s lives were
detrimentally affected due to the political and medical system’s inaction on toxicant exposures
(Whaley 2013). In most cases there was strong political and/or industrial action that
suppressed proper scientific debate. Some, of many examples, were tobacco smoke,
organochlorines, dioxins, asbestos, lead dust, benzene, polychlorinated biphenols,
chlorofluorocarbons, and phthalates. Warning observations were ignored decades before their
emergence as devastating public health issues (Bijlsma 2016, Harremoës 2001).
The political/industry influence also carried through to the legal redress side for the victims
even in the face of clear evidence. An example of this is the Bhopal Union Carbide incident in
India in 1984 where a gaseous methyl isocyanate leak from a factory killed between 2500 and
10000 people within the first few days (Shrivastava 1987). Having not even counted the victims,
the Supreme Court of India ruled that Union Carbide pay only US$470 million and be granted
immunity from criminal prosecution (Das 2000). As stated in a 2006 government affidavit, the
leak caused 558,125 injuries which includes 38,478 temporary partial injuries and about 3,900
severely and permanently disabling injuries (Dubey 2010). The abandoned chemicals are still

254

leaking and pollute groundwater with consequential health effects (Broughton 2005, Shaini
2008, Chander 2001, Ram 2012).
The acceptance of new illnesses involving toxicants is also typically confounded by
political/industry influences. The acceptance therefore involves more than an epidemiological
acknowledgement and a social process (Brickman 2006). This section will discuss how
neoliberalism has contributed to this situation.
Neoliberalism
The neoliberal governance features a reduced economic regulation with the corporate sector
obtaining more freedom and authority. For ‘increased efficiency’, public services such as health
become more privatised and managed as profit making centres. The quality of health becomes
measured through ‘efficiency dividends’ and ‘competition’ (Phillips 2015, Gadiel 2012). This
extends through to the government regulatory departments where their classification as profit
making centres eventually can unofficially reclassify the regulated industry as clients.
Regulatory Capture has been documented in many countries, especially the US and UK (Davis
2013, Dukes 2014, Abraham 1995, Gotzsche 2014). This phenomenon is well-established, with
Bernstein’s book as far back as 1955 (Bernstein 1955) establishing the theory. It occurs where a
regulatory authority was initially established to safeguard a significant portion of the
population acting quite stringently at first. Over time as the originators tire or retire, the
authority comes to see the viewpoint of the industry it regulates (Abraham 1995, Judge
Loevinger 1964). This may be to such an extent to ‘revolving doors’ in the employment of
managers and key personnel from the Authority to the industry and vice versa. This cycle can
end if a significant scandal triggers the commencement of a new cycle for the generally
politically inactive public interest.
The flawed and corrupt approval processes for pharmaceutical drugs have been highlighted in
recent years (Davis 2013, Dukes 2014, Abraham 1995, Gotzsche 2014). The neoliberal
government approaches since the 1980s have led to corporate bias and regulatory capture with
many drugs, vaccines and chemical products coming onto the market whether or not they were
in the patients’ or publics’ health interest. The typical 21st century environment is now a
multitude of chemical exposures, aside from pharmaceutical drugs, which have not been
adequately assessed individually, let alone on a total load basis, especially for sensitive,
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genetically pre-disposed, people. MCS is quite inconvenient to industry, as well as politically, if
such a condition becomes recognised since the limited toxicological tests that actually have
been done also become inadequate due to never considering such a significant portion of the
population that are sensitive.
The effects of neoliberal governance are also experienced on another part of the MCS health
cycle: after the MCS condition is contracted by a sufferer. It extends through to the insurance
industry, particularly in Workers’ Compensation, where there must be more-competition
through lower premiums. This is usually done by lowering claim rates. So a new and varied
health condition from common environmental exposures needs to be strongly resisted. This is
evidenced by numerous legal cases where MCS sufferers have unsuccessfully sought
compensation in workplace exposure situations. MCS sufferers are then denied the concept of
a ‘sick role’ (Parsons 1951) legally and thus denied medical support, exemption from various
work duties, and even recognition by friends and family.
MCS sufferers are actually seeking a redefinition of the sick role: they do not require their
exemption from the workplace: they require the workplace (and public places) to be
environmentally inert (Kroll-Smith 1997).
Normalisation
The concept of ‘governmentality’ refers to the mechanism where power is internalised by
individuals in the community (Foucault 1991). As the State imposed its power through
institutions such as prison, medical hospitals, and mental institutions, categories established in
this process shaped how individuals in society should judge and conduct themselves. So rather
than a top-down power imposition, a form of capillary power has developed in society: to be a
good citizen, one needed to be compliant, law abiding and healthy. The behaviour of others is
policed by society so that they too become normalised. Thus a ‘normalisation’ process to be
part of present-day society.
The orthodox medical perception of illness is that it has uniform characteristics independent of
the person (Brunton 2014, Ashcroft 2016). The characteristics need to have established
pathology. So normalisation has become central for determining health status. This is further
helped by an overemphasis on the use of technology for the pathology which provides the
elevation of the associated diagnosis beyond challenge (Lock 2010). If a health issue cannot be
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suitably slotted into such a definable illness then these issues are transformed into problems of
the individual and solved accordingly (Treichler 1998). When an individual starts reacting to
everyday chemical exposures it is also little wonder why the MCS condition is seldom respected
by society in general.
It is interesting that society also shows willingness to accept imposed normalisation situations
in respect to the growing environmental influences. For example, puberty is now accepted in
girls as young as 7 years old. The public may be concerned, but does not perceive the general
situation as a problem to react to but rather a new norm (Crumpler 2014p196). MCS, which is
a prime example of environmental effects on health, is just the individual’s ‘problem’ with no
perceived indication of consequences for the rest of the population: no ‘canary in the coal
mine’ realisation is made.
In the workplace the maintenance of the neoliberal trend with the moral importance of
returning to work (Niemeyer 1991) and a moral behaviourism in ‘getting better’ showing
loyalty to group’s standards (Clarke 2003, Tishelman 1998), places perceived responsibility on
the MCS sufferer. Of course with life-long sensitivities in the MCS condition and ‘getting better’
being only a relative term between exposures, the sufferer is perceived quite negatively in
society. If the sufferer cannot be diagnosed/labelled as legitimately ill by an appropriate
authority, then blame cannot be absolved for their condition. Thus as mentioned previously,
they are denied a ‘sick role’ (Clarke 2003, Dumit 2006) if there is no clear recognition.
A trend attributed to neoliberalism in which the above situations fall is in relation to the
erosion of the welfare state (Wacquant 2009). The net result can be seen in the wind-back and
imposed requirements for the receipt of social security. In the American and Australian context
it can be seen as the imposition of behavioural obligations for receipt of public assistance. To
the MCS sufferer, such obligations present further hurdles due to contributing to a
‘normalisation’ process.
For most MCS sufferers, the first thought is frequently for legal recognition to obtain justice,
recognition and problem resolution. This however demonstrates an acceptance by society of
power as a commodity as handed down by the political/legal elite (Smart 1989). If the
political/legal elite are already influenced by corporations and positivist medical
representatives it is little wonder that this legal avenue has not been fruitful.
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In turning to the legal system the MCS sufferers must also conform to social norms. Their
initiating exposure must be documented and verified by recognised medical practitioners. A
structural pathology must be tested for. The claimant’s actions must be consistent with normal
sickness behaviour concepts: especially-so with insurance claims where the claimant is
‘observed’ by surveillance activities after making a claim. The Workers’ Compensation scheme
also requires standardised assessments (discussed below). Experts representing the claimants
must present their disciplinary knowledge within accepted medical paradigms/theories since
unorthodox theories are discounted. Thus normalising forces define the boundaries and
possibilities of scientific debate even before a case is presented to the bench. Finally once in
court, the combination of medico-scientific positivism, insurance policies and legal
conservatism has been shown to result in negative outcomes for most MCS claimants as
mentioned previously (Phillips 2015).
As industry has an interest in MCS not being recognised, their common tactic is to confound
the science. In the literature, for most conclusions about chemically related health risks, a
dissenting view can be found. Any literature review then concludes “more research is needed”
(Bijlsma 2016). In a courtroom situation this denies the MCS sufferer published literature
support to their case.
Insurance and Workers Compensation
In Australia, most states have an equivalent of a workers’ compensation and rehabilitation
system. One of the first steps a claimant must take is report to his workplace’s preferred doctor
who must localise the affected area and recommend any tests available to measure and
quantify the injury. In some states, the affected area must be circled on a picture of a person of
ambiguous sex on a standardised medical certificate. Furthermore the doctor is required to
codify the injury/disease from schedules of disability which often have predefined percentages
of compensation directly linked there to. MCS and other central sensitisation conditions are
absent from such schedules. It is left up to the doctor, who may receive many referrals from
the employer concerned, to select an appropriate disability for each case handled. Such doctors
commonly have no training in low level chemical exposure effects, let-alone, central
sensitisation conditions. In the absence of common pathology, presence of multiple organ
effects combined with psychological resultant effects, one wonders how ever justice could be
afforded to an MCS victim.
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If the claimant is not satisfied with the above compensation system, the employer may be sued
under common law. However to qualify for common law access, the claimant must receive a
percentage disability assessment from a qualified assessor who works to set guidelines for such
evaluation. The guidelines are typically from the American Medical Association. In Western
Australia (WA), for example, the permanent whole of person impairment percentage threshold
is at least 25%. As MCS is essentially a chronic condition, it is interesting to note for example, in
Queensland, only 2 of the 296 (as of October 2016) trained and approved assessors were
approved to assess chronic pain. In New South Wales (as of October 2016) there was one
approved doctor who worked in the area of Occupational and Environmental Medicine, but
approved only to assess upper and lower extremities and the spine.
The Australian state governments introduced legislative changes over recent years to reduce
the number of workers gaining access to common law which they deemed as an expensive
process. In the period 1999-2005 this was relatively successful for WA in reducing the number
of workers meeting the threshold from 864 to 56 per annum (Phillips 2015). These legislative
changes have therefore been a radical improvement for the insurance companies and
improved the cost-efficiency for the compensation system (WorkCover 2007). This is a further
example of a neoliberal governance effect which advantages the corporations with diminished
rights for the affected, commonly lower-class, worker.
The standardised diagnoses of this system provide no category for a central sensitisation
condition. An individual seeking compensation for their illness or disability must reflect the
appropriate sick role normalisation. The possible insurance industry surveillance of the
claimant in day-to-day activities places the claimant in a panopticon situation mentioned
before. A claimant for a back condition preventing them from walking is therefore not expected
to routinely walk the dog or go for an exercise run. Insurance industry monitoring can be from
phone calls, social activities and actions at home. The claimant must demonstrate consistent
injury behaviour in their sick role. For the MCS sufferer this is difficult since if they are diligent
and practise avoidance of chemical exposures, they can be relatively ‘healthy’. Even when they
are suffering there can be little outwardly unusual. In their own normalisation process they
aim, and wish, to lead normal lives in the community. A mild-MCS female dancer may love
attending dancing classes for a short time each week, realising that the deodorants, muscle
heat relaxants, etc. will have a personal effect, such as a headache and fatigue for the rest of
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the day, but yet otherwise thoroughly enjoy the activity and social engagement. Yet
surveillance will show that the claimant had gone out to a social event. Even shopping in a
supermarket is dangerous for MCS sufferers due to the myriad of off-gassing chemicals, let
alone the areas where the cleaning and pesticide products are. Such an activity could lay an
MCS sufferer down for half or full day afterward due to migraines, gastro-intestinal pains, etc.
Yet for surveillance, going to the supermarket appears normal and does not fit the sick role
expected. The MCS sufferer’s determination and ability despite their condition, to lead as
normal a life as possible is not rewarded and becomes negative for their legal case (Phillips
2015).
The power of governmentality is such that it can cause affected workers to be self-aware to
normalise their injury in medical-legal situations. They need to ensure that they adhere to the
injury’s formal description of symptoms and repress aspects that do not conform. In so doing
they reinforce the power of the law to define their injury.
Quite often industry defence in legal cases relies on arguing along the lines of acceptable
chemical exposure standards in the workplace. In Australia there is WorkSafe’s Workplace
Exposure Standards for Airborne Contaminants (April 2013) which are based on US guidelines.
It is interesting to find statements in its guidelines which recognise individual variability,
decades delayed health effects, synergism, potentiation, and sensitising characteristics of some
chemical exposures. However it essentially lists acceptable levels of exposure to individual
chemicals in workplace situations. Since legislation recognises this standard, it prescribes what
society can accept in the workplace. Corporations can meet legal requirements by simply
applying these chemical concentration limits. There is no moral duty or incentive to do better
than what the law requires (Phillips 2015)
In respect to the adequacy of such standards, it has been pointed-out (Donohoe 2008) that the
current Australian Time Weighted Average (TWA) exposure to dieldrin, for example, is 250
micrograms/m3 whereas the saturated vapour concentration is 64 micrograms/m3. This
effectively means that even above a closed vat of dieldrin the air concentration would not be
above 64 micrograms/m3. As there have been cases of deaths from vapour exposure then the
current Australian standards allow 4 times such lethal levels in the workplace. Perhaps these
levels enable the survival of rats on which such exposure levels have mostly been based. The
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shortcomings of such toxicological approaches done decades ago are well-known today with
the regulatory capture of the American, thus Australian authorities, quite evident in looking at
these standards. The chemical industry has also introduced untested chemicals into
commercial products by exploiting loopholes in regulation and enforcement (Reuben 2010,
Sass 2011), highlighted throughout this thesis.
There are many other cases showing governance being influenced by corporate interests on
costs rather than workers’ health and future well-being. One of these was in the mid 1990’s
where the NSW WorkCover Authority started to notice an influx of claims under a
“psychological stress” classification. Some of the claimants from work environments like
painting, cleaning, agriculture, and indoor offices had gone to a clinic that recognised effects
from low level chemical exposure. The clinic’s tests indicated neurological damage as distinct
from anxiety and depression. Their problems were confusion, emotional lability, short term
memory loss, delayed reaction times and learning difficulties (Donohoe 2008). However after
this rise in ‘stress disorders’ the state government legislated to cut out compensation for such
conditions simply to save money.
Doctor Normalisation
In Australia, in 1993, the four foremost doctors who took seriously the complaints of their MCS
and CFS patients, guided them to understand their illness, and helped to improve their
condition, were brought before committees of the government’s Health Insurance Commission
(HIC). The HIC had seized and copied the clinical notes of all their patients with MCS and CFS.
During the course of multiple inquisitions of each doctor, they were accused of conducting
unnecessary tests on their patients rather than referring them to psychiatrists. The fact that
such testing showed abnormalities was disregarded. They were then served with demands for
the repayment of all government money connected with the consultations and tests as well as
HIC ‘administration fees’. It appears that none of the HIC committee members had ever seen a
person with MCS and simply did not recognise MCS or CFS as clinical entities. Such actions
effectively either bankrupted or ended the careers of two of these doctors.
One of the above doctors drew an apt conclusion: “In the face of a growing understanding that
there is a problem to be addressed, medicine’s way of dealing with it is not ‘how do we address
the problem?’ but, ‘how do we get rid of the people who are addressing the problem?’“
(Donohoe 1994).
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But such HIC actions are simply the culmination of the power of governmentality in the
suppression of MCS recognition. It is the capillary power of governmentality that produces
even more casualties of caring professionals (Phillips 2015p130-8). There are examples such as
an Australian expert in genetic science, after developing a technique for detecting toxins, thus a
physiological basis of MCS, then having all funding for her laboratory stopped. There are also
examples where the industry funded scientists and doctors have defamed researchers by
floods of bogus letters to journals, and other orchestrated public campaigns (Crumpler
2014p149). It is interesting to know that Australian government research contracts all now
have censorship clauses present (Kypri 2015). But commonly the most damaging influence is
the hostile gaze of the doctors’ professional community and the subtle disempowering
treatment of anyone who challenges the prevailing medical paradigm. Decisions by accrediting
bodies, social gatherings and courtroom hearings are all situations where existing paradigms
are reinforced. Aside from the financial and reputational aspects in supporting unorthodox
theories, it is the desire to conform that also influences a doctor in dealing with a MCS sufferer.
Conclusion on Neoliberalism Effects
The neoliberal trend in governance over the last few decades has seen more corporate
influence and reliance in the health and legal areas. Regulatory Capture and legal reforms in
the Workers’ Compensation area have seen the gradual erosion of public rights for the
chemically affected.
The governmentality and normalisation of societal structure through various forms of capillary
power have standardised what is ‘expected’ in sicknesses and medical treatment. The legal
system has in-turn been affected by government legislation, medical positivism and insurance
industry attitudes.
An emergent condition, such as MCS, which is triggered from everyday products in the modern
environment, not producing pathological results for diagnosis of a ‘normal’ disease is quite
outside societal normalisation expectations. Of course, the recognition of a reaction to the very
products that many prominent industries manufacture can fuel quite a resistance by the
industries that in-turn influence governments and society aided by a neoliberal approach. Such
a health condition would be commercially inconvenient for both the chemical and insurance
industries. To avoid medical and legal recognition, it must be resisted, even debunked it seems.
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It has been generally recognised in social medicine that neoliberalisation erodes the general
public’s rights, particularly the working classes. This part of society also happens to have the
least influence and ability to be able to avoid or modify environmental exposures.
Environmental effects on health, not only MCS, can transfer into the next generation as
evidenced by studies into epigenetics, non-monotonic dose responses and endocrine
disruptors (Lagarde 2015, Gore 2015). The neoliberal approach has suppressed and destroyed
the lives of many MCS sufferers in today’s society, but it is also affecting future generations.
The broad evidence of the resultant environmental connections with many of today’s most
common diseases is significant as has been shown in chapter 2.
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THE CONSEQUENCES IF MCS HAD RECOGNITION
It has previously been pointed out that there would be quite large consequences for industry
and insurance companies in compensation cases if MCS was to be recognised as a legitimate
illness. Below are some examples of this. The examples are intended to be brief rather than
detailed simply for illustration of the consequential societal changes.
Consequences of the Mechanism to Allergists
Originally health problems triggered by environmental exposures were all regarded generally as
‘allergies’. In 1925, ‘allergy’ was redefined in the context of antibodies and antigens. In the
period after, it is interesting to note that even allergy shots were still regarded as “witchcraft”
and “voodoo medicine” by most orthodox medical practitioners (Miller 2001). When the IgE
mechanism was discovered in 1967, the allergists finally had a scientific basis and subsequent
recognition by orthodox medicine. This resulted in quite a separation between allergists and
clinical ecologists, who were dealing with MCS sufferers without the precondition for a
recognised mechanism.
The allergists confounded the case for MCS recognition over the years. As allergists had a
‘scientific’ immunologic basis to their diagnoses they had quite often contributed to the writeoff of MCS sufferers under psychological banners due to not fitting their allergy
definitions/paradigm, especially so when being ‘experts’ in disability claims.
There have been quite a number of allergists recently who have recognised the need to deal
with the unexplained hypersensitivity aspect of allergic reactions. In peanut allergy, for
example, the threshold dose for exposure reactions varies tremendously: as little as 100 μg of
peanut protein provokes reactions in some people (Hourihane 1997). In many allergic
reactions, even with cow’s milk allergy, and many other food allergies, there are both IgEmediated and non–IgE-mediated mechanisms. The sometimes poor treatment of MCS sufferers
who have non-IgE-mediated conditions over the years has illustrated the importance to the
allergists, of staying inside their accepted paradigm.
Consequences for Toxicological Assessments
Toxicological chemical assessment, including all food chemicals and drugs, is based on the
principle that there is a level of exposure (dose) above-which is a toxic reaction and below
which there is no detected adverse reaction. Frequently there is a second assumption that once
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a maximum reaction occurs there are no further effects in altering the dose. To determine safe
dosage animal studies have been used extensively. Unfortunately such assessments are
concerned with only short term major effects, mainly specific adverse events or specific end
points such as skin/eye irritation, cancer, or liver toxicity. LD50 values (Lethal Dose that kills
50% of the animals exposed) and NOELs (No Observable Effect Levels) are the cornerstones of
such testing. The animals of course cannot advise their state of depression, anxiety, nausea,
headache, fatigue etc., nor it seems, are the authorities concerned with such.
It is orthodoxy to assume that one size fits all: Mr Joe Average is the healthy adult male whose
responses are used to derive safe dosages. There is no compensation for the immunecompromised, the detoxification-compromised, infants’ developing immune/neurological
systems, etc. A crude concentration per kg of body mass is frequently applied to compensate
for young children. The whole medical drug-administration system employs such an approach.
This had already conflicted with the paediatric acknowledgement of the uniqueness of a
developing child: it is not just a small adult.
Orthodox toxicological approaches test each toxicant in-vivo or in-vitro on its own in a sterile
lab environment, far-removed from real-life exposures to a myriad of chemicals, viruses and
bacteria. It has been argued that the ‘safe’ dosage values should be much lower in the external
environment. The applicability of rodent in-vivo testing for human adverse health effects has
traditionally been disputed by industry when their product comes into question, however in
other situations, depending on the animal studied, such testing may underestimate risk for
humans (Holmes 2010, Council 2007).
The latest preference for in-vitro tests to assess a chemical’s toxicity falls far short of simulating
the complex inter-connectedness of human bodily systems involved in the MCS mechanism.
Even before such mechanisms were proposed it was claimed “we are conducting a vast
toxicological experiment in society, in which our children and our children's children are the
experimental subjects". "Little information on possible toxic potential is available for the
80,000 chemicals registered today with the EPA, only 43% have received even minimal
toxicological assessment, and a mere 23% have been tested to determine whether they have
the potential to cause developmental damage” (Weiss 2000p373).
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Consequences for Epidemiological Studies
Epidemiological studies are most predictive when everyone reacts to each chemical exposure
with the same symptoms. If however the affected people react with a variety of symptoms
ranging from headaches, to muscle spasms, to poor concentration, etc., there may not be any
single symptom that has a statistical significance over controls. In MCS studies, even the
identification of a suitable control group presents a major problem.
As most epidemiological studies are based on clearly defined and testable end points, most
studies are not helpful for understanding or treating MCS.
Consequences for Clinicopathological Studies
Clinicopathological studies rely on presence of clinical signs (e.g., tachycardia or decreased
reflexes), laboratory measurements or tissue pathology. Meaningful results on a sample
population require consistency of such findings after a specific chemical exposure. In the case
of MCS, there are no consistent clinicopathological test results. The variety of organs affected
further complicates what tests should be employed. Such tests however depend on end-organ
damage: If such testing is relied on then subjective complaints from sufferers may miss the
early effects in the condition’s development.
Consequences for Medical Specialisation
The trend in the orthodox medical system has been toward increased medical specialisation.
But the human body is an integrated unit and, as the MCS mechanism shows, many bodily
systems are simultaneously affected. These aspects are best summed up by two quotes:
Polysymptomatic illness requires a holistic approach, which is at odds with the
reductionism of the current paradigm. ……Doctors are taught to regard
polysymptomatic illness as psychiatric illness; that the more symptoms a patient
reports, the less valid any is (Crumpler 2014p163-4).
The time has come to give to the study of the responses that the living organism makes
to its environment the same dignity and support which is being given at present to the
study of the component parts of the organism…. Exclusive emphasis on the reductionist
approach will otherwise lead biology and medicine into blind alleys (Dubos 1964p13).
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Consequences for Psychiatry
Psychiatric diagnoses of MCS sufferers have sometimes resulted in broken families, bankruptcy,
committal to mental institutions and suicides. The subjective psychiatric diagnoses that have
been used on most MCS sufferers to date are an indication of little substantiation in solid
research. Whilst it has a place in society, its overuse may be a problem.
If MCS was accepted as having a physiological basis, psychiatrists would need to rethink their
whole approach to this condition.
Consequences for the Workplace
Current safe-exposure levels, based-on the inadequate toxicological testing described above,
would no longer be valid for the 2 to 27% of the population which has varying sensitivity to
chemical exposures at orders of magnitude lower than the usual ‘safe’ levels for workplaces.
Consequences for the Legal System
There have been thousands of legal cases where the MCS sufferers have attempted to obtain
compensation for chemical exposures affecting their lives so extremely. The traditional
opposing case is to write them off psychologically (Phillips 2015, EHLM 2016). There are a
number of ‘expert’ psychologists who feature in many such cases with well-polished
paradigmatical opinions and criticisms against any physiological basis for MCS. A recognised
physiological basis would open-up large compensation costs for industry, and the
chemical/pharmaceutical companies.
Consequences in Everyday Life
In any average home or work environment there are thousands of synthetic chemical types
that can be present in the ambient air. Carpets alone, for example, can account for in-excess of
160 chemicals ranging from common solvents through to carcinogenic ones, including
formaldehyde. But virtually all synthetic materials out-gas to varying degrees (HHI 2016,
Standford 2016), e.g., all plastics, particle board, paint, detergents, cleaning products,
perfumes, deodorants, etc. let alone those toxic ones deliberately used such as pesticides for
cockroaches, spiders, termites etc. which depend on an outgassing for effect, or the latest
trends of constant indoor deodorisation using chemicals to mimic natural odours, or the flurry
of antibacterial chemical spray and wipes.
There are also the myriad of other chemical exposures other than the above predominantly
dermal and inhalational exposures. Water supplies are routinely dosed in poisonous chemicals,
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food contains chemical additives for taste, colour, emulsification, appearance, bulking,
preservation, etc. let alone the residues from farming such as artificial hormones, pesticides,
preservatives, fumigation, etc.
To reduce/eliminate the above exposures requires a paradigm shift of the population in general
due to these being considered as normal product to achieve a modern standard of living.
Consequence for National Health Expenditures
A financial and economic assessment for the orthodox system to consider is putting more
emphasis on addressing the causes of disease, rather than sending their patients down a path
of continued treatment protocols for the symptoms. This potentially represents an area of
significant saving. Reflecting the increased disease incidence in the population the total
expenditure on health in Australia over the last 18 years, after adjusting for inflation, increased
from $91 billion to $185 billion, 10% of Gross Domestic Product (2018), with an average growth
rate of 4.3% per year (AIHW 2020). In the US these figures have increased from US$1.4 trillion
to US$3.6 trillion in the last 18 years, 17.7% of Gross Domestic Product (2018), with a present
average growth rate of 4.6% per year (CDC 2019). One would have thought that actively
investigating the environmental causes of diseases rather than just treating the symptoms
would have also made economic sense. Addressing this issue is outside the scope of this thesis.

INDUSTRY ACTION EXAMPLE: HEALTH EFFECTS FROM EMFs
Through this chapter we have considered general actions by industry to counter recognition of
MCS. A self-contained supporting example illustrating the overall argument in this chapter is
considering the situation with the consequences of EMF exposures. Such aspects were touched
on in the previous EHS section. This section simply considers such health effects from an
industry action viewpoint.
The industry attitude can be illustrated by the situation in the early 1990s where a growing
public awareness of health effects from cell phone radiation was occurring after publicised
court cases attributing cancer incidence to cell phone use. In 1995 the communications body
Cellular Telecommunications and Internet Association (CTIA) commissioned George Carlo to
direct the industry-financed Wireless Technology Research project (WTR). Its eventual budget
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of US$28.5 million made it a prominent investigation of cell-phone safety. In 1999, Carlo
advised the industry body that the WTR’s research had found: “The risk of rare neuro-epithelial
tumors on the outside of the brain was more than doubled…in cell phone users”; there was an
apparent “correlation between brain tumors occurring on the right side of the head and the
use of the phone on the right side of the head”; and “the ability of radiation from a phone’s
antenna to cause functional genetic damage [was] definitely positive….” (Hertsgaard 2018). He
urged to give consumers “the information they need to make an informed judgment about how
much of this unknown risk they wish to assume,” especially since some of the industry
spokespersons had “repeatedly and falsely claimed that wireless phones are safe for all
consumers including children.” The industry then took measures to silence Carlo and remove
him from further work on the project. Carlo said that “they would do what they had to do to
protect their industry, but they were not of a mind to protect consumers or public health.”
Carlo’s situation is equivalent to the memo to company executives that Exxon’s manager of
environmental-affairs programs, sent explaining that burning oil, gas, and coal could raise
global temperatures by 3 degrees Centigrade by 2100 (Glaser 1982).
Another study, at about a US$30 million cost, over a 10 year period from 1999, was done under
the US National Toxicology Program. Toxicology studies were done on rats and mice for
potential health effects, including cancer risk, from exposure to a range of frequencies from
about 700 – 2700MHz. The studies found that high exposure to cell phone frequencies was
linked with:
•

Tumours in the hearts of male rats (malignant schwannomas).

•

Evidence of brain tumours in male rats (malignant gliomas).

•

Tumours in male rat adrenal glands (benign, malignant, or complex combined
pheochromocytoma).

The studies had been approved in their design by government scientists, including the FDA, and
the experiment set-ups built by industry experts. However, Dr. J. Shuren, Director of the FDA’s
Center for Devices and Radiological Health, dismissed the results as not being relevant to
humans (Shuren 2018). But animal testing is used to develop drugs, to evaluate chemicals, to
evaluate pesticides. Yet although these same tests with the same protocols have been standard
for 40 years, in this particular case, he personally didn't think they were relevant.
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The ‘revolving door’ between industry and regulatory departments is illustrated by the quote:
Many members who are commissioners of the [US Federal Communications
Commission] FCC now, formerly worked directly for Verizon, for the Cell Phone
Telecommunication Industry Association and others. And they regularly, for the past
two decades had moved back and forth between the industry that they regulate and
the agency. So that at this point, the FCC sees itself as an industry enabler, not at all as a
protector of public health and safety.
[The] report by Norman Alster for the Safra Center for Ethics at Harvard University said
exactly that; the FCC is a captured agency. It has not been able to operate
independently for years because of this close tie that exists between the industry and
the FCC (Davis 2019p4,5, Alster 2015).
Although the FCC has repeatedly said that EMF is safe, they have no health department in their
organisation.
With allowable radiation intensities being based on thermal effects only, health effects have
been found “orders of magnitude below the safety guidelines, like 1,000 times lower or 100
times lower” (Pall 2019p2). But it was found that many phone brands subjected the user above
even the allowable limits (the US federal limit of 1.6 W/kg). Nearly half of the phones failed in
testing at 5mm. At 2mm, representing a phone kept in your clothing, all but one failed (Roe
2019). This is a clear example of deceit by industry and lack of regulation by government
departments.
Articles by some authors on the effects of EMF seek to simply downplay the issue: “There’s no
evidence 5G is going to harm our health, so let’s stop worrying about it” and blame a campaign
of misinformation on its effects (Loughran 2019p1). These statements by industry connected
authors seem to be trying to differentiate 5G from other radiation bands and ignore the “at
least 14000” (Pall 2019p15) studies showing effects of EMF in many bands, below allowable
levels. This statement makes use of undone science on the specific 5G band in that it simply has
not been tested for health effects. Although there is an absence of health effect studies, the
military has long known that crowd control is possible (Active Denial Systems) using 5G, 95-
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96GHz millimetre waves (USDOD 2019). When people are exposed to this radiation they feel
like their body is on fire.
US government spoke-persons have often referred to the new 5G technology development as a
way to help America be on the leading edge of the 5G wireless ‘race’ for economic supremacy
in an effort to use national pride to steam-roll any issues of concern. “It’s a worldwide race. It’s
a security challenge. It’s a geopolitical battle between the United States and China”
(Rosenworcel 2019).
The Swiss telecommunication company, Swisscom Ag, gained a patent in 2004 for an invention
to reduce electrosmog in wireless local networks. As part of its reasons substantiating the need
for such an invention it admitted non-thermal health effects from EMFs (Swisscom 2003) with
statements such as:
The influence of electrosmog on the human body is a known problem.
When, for example, human blood cells are irradiated with electromagnetic fields, clear
damage to hereditary material has been demonstrated and there have been indications
of an increased cancer risk.
Thus it has been possible to show that mobile radio radiation can cause damage to
genetic material, in particular in human white blood cells, whereby both the DNA itself
is damaged and the number of chromosomes changed. This mutation can consequently
lead to increased cancer risk. In particular, it could also be shown that this destruction is
not dependent upon temperature increases, i.e. is non-thermal.
While there have been some national guidelines generated for EMF exposure in relation to
specific devices, the exposure to wireless local area networks (WLAN) can be considerable. As
new applications continue to expand, the desire for quicker transmission rates sees higher
energy bands being used. This is so for both the private and public applications. So the WLAN
exposures are continually increasing and also represent exposures in relation to where people
spend considerable amounts of time: place of work, internet, network games, etc. The
radiation impact on people is steadily growing in this area.

271

Yet Swisscom rolled out 5G which is a much more powerful and potentially more damaging
technology. They have rolled out 5G in full knowledge that it will be seriously detrimental to
humans.
A group of investigative journalists from the European Union, called Investigate Europe,
suggests the existence of an “ICNIRP cartel” (IE 2019). The International Commission on NonIonizing Radiation Protection (ICNIRP) is a non-government organization (NGO) which has
produced EMF exposure guidelines generally adopted by most countries. It consists of a panel
of about 14 self-selected members and advisors. Many of these panel members are also on the
WHO committees. The organisation simply dismisses studies showing harmful effects from
chronic exposure to non-thermal levels of EMF. There are also several dozen EMF scientists in
various countries that actively defend the ICNIRP exposure guidelines. But more than 240 EMF
scientists from 42 nations who have published research on EMF effects in over 2,000 papers,
signed the International EMF Scientist Appeal. The Appeal requests the WHO, the United
Nations and all member nations to adopt lower EMF exposure guidelines to enable sub-thermal
levels to be addressed and to inform the public on EMF exposure risks.
The insurance industry does not insure cell phone towers: the industry must self-insure. This
perhaps reflects the many studies showing health effects from the towers (Dode 2011, Meo
2019, Subhan 2018, Eger 2006, 2008, Bortkiewicz 2012, Santini 2003, Gómez-Perretta 2013,
Khurana 2010, Navarro 2003, Hutter 2006, Abdel-Rassoul 2007). In two past technology
developments: the nuclear industry and the pharmaceutical industry for vaccines, the US
government gave industry immunity from legal action on the resultant health effects. The
situation where it could also be argued along similar lines, that communications are essential in
society, has similar potential.
The Children’s Health Defense organisation (CHD) filed a lawsuit against the US Federal
Communications Commission (FCC) on 2 Feb 2020. The lawsuit argued that the FCC’s guidelines
were based on the assumption that non-ionizing radiation at non-thermal levels (levels that do
not change temperature in tissue) cannot have biological and adverse health effects, ignore
human biology and are based on an obsolete, false and disproven scientific assumption
promoted by physicists and engineers. Thousands of studies were cited as well as “hundreds of
testimonials by people who have become sick from radiation within the FCC-allowed levels. The
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petitioners also argued that the FCC ignored evidence of mechanisms of harm; their guidelines
do not apply to actual use of cell phones and disregard the biological effects of crucial elements
of this technology such as pulsation, modulation and specific frequencies, nor do they address
the current reality of constant and cumulative effects of exposure to many sources of radiation
over many years” (CHD 2021). The court’s final ruling in August 2021, was that the FCC did not
consider the many health effects possible and “…the FCC completely failed to acknowledge, let
alone respond to, comments concerning the impact of RF radiation on the environment…The
record contains substantive evidence of potential environmental harms.” The case highlighted
how government departments can abandon their statutory obligations to protect the public in
favour of industry interests.
With the WHO unable to form committees without being filled by industry backed
representation, and government departments turning a blind eye to the research coming out,
the public is left generally ignorant of the situation. It becomes similar to the tobacco industry
strategy for countering anti-tobacco advocates on which a Brown & Williamson executive
wrote, “Doubt is our product, since it is the best means of establishing a controversy…at the
public level” (B&W 1969p4). More will be discussed about this approach in the ignorance
chapter of this thesis.

CONCLUSION
This chapter has considered the environmentally induced health condition of multiple chemical
sensitivity (MCS). It is a key example that shows how mainstream researchers and practitioners
resist recognising environmental health effects.
Many sufferers of this illness identify clear links with environmental exposures and learn
through experience that by avoiding such exposures they can achieve improved health. It is not
simply an academic argument that requires many studies to establish cause and effect: it is
simply one of observation, consistency and the experiences of patients themselves.
The dominant view of MCS is that it is psychosomatic. Part of that view is the orthodox medical
system’s expectation of a clear diagnosis with distinct pathology and consistent symptoms: this
is not possible with MCS. The epigenetic nature of MCS also makes it a more complex illness to
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understand, both in terms of its origins and to achieve clear study outcomes. As a
consequence, there is widespread dismissal of supporting research and of MCS patients
themselves. An industry effort to suppress the recognition of MCS, as a health condition that
shows sensitivity to many industrial products, further adds to the orthodox medical and health
systems’ resistance to recognising the condition.
The complexity of the condition of MCS produces difficulties in establishing a disease
mechanism demanded by orthodox medicine. The mechanisms are far from being straightforward and there appears to be no singular pathways linking one particular chemical exposure
directly to one affected organ, as per the orthodox expectation. Many direct and indirect
pathways can be involved and alter or spread as chronic exposures are prolonged. Since all
humans are being exposed to a variety of xenochemicals and EMFs, it is not a simple task to
study the effect of one exposure on its own, when exposure synergism and the myriad of
endogenous biochemical pathways can multiply and enhance the exposure effects. Despite the
immensity of the problem, which is not acknowledged and perhaps not realised by orthodox
medicine, the popular mechanistic model hypotheses have been touched on.
With negative industry-backed studies and criticism of positive independent studies of MCS,
the orthodox medical system rides on the manufactured and selective ignorance created by
industry. The characteristics of MCS have been documented over the decades by clinical
ecologists and functional medicine practitioners in trying to assist affected patients. An
example illustrated the diagnostic approaches of orthodox medicine that consider symptoms
only, and how this can be inadequate for patients suffering from environmental exposures.
Aside from the many possible pathways and mechanisms after an environmental exposure, an
individual’s present and past exposure history and genetic make-up will determine the health
condition they will experience, such as MCS, CFS, CIRS, EHS or another chronic disease. Studies
into just one of these conditions in isolation simply become examples of siloed research. In
considering studies on overlapping diseases and illnesses, this chapter showed that MCS does
not present a unique set of symptoms: environmental exposures result in a broad range of
overlapping health conditions. When the many other chronic diseases with environmental
exposure links are considered (see Chapter 2), classifying the varied and broadscale effects into
defined disease diagnoses becomes a difficult task.
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The paradigmatic aspects that prevent the recognition of emergent diseases per se were
considered, with MCS the prime example. The orthodox medical system has tried to move from
its belief systems of centuries past, to a supposed scientific basis with strong positivist
approaches. Yet these positivist approaches become a hindrance to change due to the
complexity and overlapping nature of emergent diseases such as MCS.
The difference between a disease and an illness was also presented as another hindrance to
acceptance by the orthodox medical system. The system’s reliance on organic or structured
pathology, excluding brain and spinal cord diagnosis criteria, was shown to be a convenient
approach for excluding MCS as a “real” disease. The process required to classify a disease as
“legitimate” involves a normalisation process, but MCS is quite different to conventional
diseases and its sufferers cannot be “normalised”. The problem is therefore perceived to be
with the individual rather than the environment that sufferers are exposed to.
The orthodox medical system and health authorities require proof that MCS is real, according
to their own criteria. This chapter showed that the initial basic scientific step of observing
patients is usually missed by doctors and health professionals. Yet when observations are
performed and MCS is treated as environmentally induced doctors can be criticised by the
system. Doctors are simply expected to fit standardised diagnosis criteria to existing health
symptoms. MCS, without any standardised criteria, can then only be treated psychologically.
This then reflects a double standard in that psychological diagnoses usually have no clear
diagnostic signs either. The orthodox treatment of these conditions usually involves the
prescription of low level xenochemicals, in the form of medications, flying in the face of the
medical system’s professed disbelief that low-levels of xenochemicals can cause health effects.
The medical system’s widespread basis for establishing diagnosis guidelines, evidence-based
medicine (EBM), has stifled the ability of doctors to apply their own observation and
experience. Furthermore, EBM is readily corruptible by industry as has been discussed.
The paradigmatic belief systems of the orthodox medical system present barriers to recognising
environmental health effects. This was discussed in relation to Kuhn’s crisis in belief systems. It
was shown that no fundamental belief system crisis is underway due to the orthodox system’s
ability to treat, or dismiss, suffering as psychosomatic. This hands over patients to psychologists
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with the original diagnosing doctor removed from further involvement. This effectively
removes the doctor’s problem and avoids a belief crisis.
This chapter showed that the orthodox medical system’s ignorance of environmental effects is
actively fostered by industry, in a deliberate attempt to ensure that MCS will not be recognised
as a legitimate health condition. Industry has also influenced the legal system. Legally, the MCS
sufferer must clearly prove direct causation from an identifiable exposure, through established
and “accepted” scientific studies. As seen in this chapter, this becomes almost impossible. The
use of “expert” witnesses was also shown to not provide the plaintiff with an advantage
because of industry influence on the legal system. The chapter concluded that the legal pursuit
of justice is generally not an avenue for an MCS sufferer.
The neoliberal trend in governance over the last few decades has seen greater corporate
influence on the health and legal sectors, which have also become more reliant on those
corporate bodies. Regulatory capture and legal reforms in workers’ compensation have seen
governments gradually erode the rights of the chemically affected to obtain compensation. The
governmentality and normalisation of societal structure through various forms of capillary
power has standardised what is “expected” in sicknesses and medical treatment, as
demonstrated in this chapter. The legal system has, in turn, been affected.
An emergent condition such as MCS, triggered by everyday products in the environment, and
not exhibiting “normal” pathology that can be diagnosed as a “normal” disease, has been
shown to be quite outside societal normalisation expectations. This is the same for workers
exposed to various workplace chemicals in respect to compensation. At the very least, this
chapter showed that MCS illustrates the inadequacies of the workplace exposure standards
that the industry, government and legal system allow. It was shown that recognising a reaction
to the very products that prominent industries manufacture opens a Pandora’s box and fuels
quite a resistance by industry, that in-turn, aided by a neoliberal approach, influences
governments and society. Such a health condition is commercially inconvenient for the
chemical, communication and insurance industries. To avoid medical and legal recognition, it
must be resisted, even debunked it seems, to create the impression that MCS is a
“contentious” issue in medical science. The neoliberal approach has been a tool used by
industry to achieve a societal position and attitude against recognising such health conditions.
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A consistent finding in social medicine shows that neoliberalisation erodes the rights of the
general public, particularly the working classes. The part of society who is most affected also
happens to have the least influence and ability to avoid or modify environmental exposures.
Apart from the major consequences for industry and insurance companies (in compensation
cases, were MCS recognised as a legitimate illness), other significant changes would be
required in societal approaches, as this chapter discussed.
It is a long path toward recognising MCS as a legitimate health condition, and more
independent research needs to be done on the mechanisms involved and its treatment. This
has resulted from a concerted effort by industry to keep MCS as a physiological condition so
there is little substantive research that can be found simply because little has been done. Such
a situation of “undone science” is frequently exploited by industry representatives, who argue
that the existence of MCS is “controversial” or “contentious”. This occurs to such an extent that
journalists covering the topic mostly feel obliged to present “both sides”.
Medical paradigms complement the situation of “undone science”. Medical professionals have
established careers built on orthodox paradigms and have a personal and collective interest in
protecting them. The sceptical response to MCS is typical of how many emergent conditions
are treated by the medical system. Even the central concepts of “individual sensitisation” and
“environmental triggering” are not in most doctors’ vocabulary. If a portion of the population,
estimated at up to 27%, react to environmental triggers and this highlights environmental
effects on health, this should attract significant interest. Especially so given the medical system
has no explanation for so many other unexplained overlapping health conditions whose
prevalence has been increasing in the last few decades.
The recognition of MCS has parallels to the issues around lead, asbestos and tobacco, where
corporations attempted to slow down recognition, regulation and compensation through
targeted medical research, denying problems, shaping debate, running public relations
campaigns, shaping medical opinion, enacting political influence and stymieing legislation and
compensation: prime examples of the application of corporate power (Lax 1998p729).
The general public dismisses the myriad of constant xenochemical exposures (plastic bottles,
coffee mugs and lids, benzene fumes, EMFs, etc.). They do so feeling that they can tolerate
such exposures without clear short-term health effects. These environmentally sensitive
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victims are blamed for their problem and are metaphorically ‘cast out’. However, for those who
are sensitive, the MCS sufferers, every exposure can be devastating. Recent history offers many
examples, e.g., the plague, HIV, allergy, etc. This has also been the case with asthma, for
example, connections with environmental exposures happening to the whole population fail to
be recognised. More recently childhood asthma has substantially increased, over the last four
decades reaching rates of one in three, but we continue to think that it’s a problem for this
growing minority only (Donohoe 2008). But the links with effects from environmental
influences are becoming extensive. One only has to consider the myriad of allergic reactions to
food contents, air pollutants, etc., yet this is never linked to a logic that considers that
environmental influences could also be an initiator for many other unexplained diseases whose
rate of incidence is increasing.
MCS may be a key, not for recognising the condition itself to acknowledge the experience of a
group of genuinely unhealthy people, but that the “normal” environment itself is unhealthy
and MCS is simply a condition, a canary, that reveals it. In these days of growing recognition of
epigenetics and non-monotonic dose responses to endocrine disrupting chemicals which can
affect future generations, MCS and environmental effects in general should be seriously
researched as a matter of utmost urgency.
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APPENDIX 1: THE MCS MECHANISM HYPOTHESIS BY PALL AND ITS
OVERLAPS
The MCS mechanism hypotheses overlap with observed effects of environmental xenochemical
exposures present in many studies. To illustrate this, one of these proposed mechanisms, by
Pall, is outlined here as well as overlapping research.
As will be seen below, peroxynitrite (ONOO-) is postulated by Martin Pall to be a key player in
the MCS exposure mechanism. In 2007, prominent scientists from the US National Institute of
Health identified this chemical as a key factor in more than 60 chronic diseases through its
chemical disruption, cytotoxic effects and tissue damage (Pacher 2007). These diseases include
neurodegenerative disorders, IBS, kidney disease, heart disease, Alzheimer’s, vascular disease,
inflammatory disease, accelerated aging, hypertension, arthritis, liver disease, cancer, stroke,
MS and diabetes.
Pall’s pathway proposal seems to have been preceded by observations with genetically
modified mice with enhanced NMDA receptors being used in Alzheimer’s Disease research
(Crumpler 2014). NMDA is a receptor for glutamate which is a primary excitatory
neurotransmitter. As NMDA is known to be a key factor in the formation of memory, hence
intelligence, the mice were unusually smart. But what the researchers also noticed was that the
mice felt pain more acutely than normal. The researchers went on to determine whether this
was because the mice remembered the pain. They concluded that they were sensitised to pain.
It is believed by many psychologists that the most basic form of learning is in experiencing pain.
Increasing sensitivity with each exposure is normal in such learning processes (Crumpler 2014).
This is reinforced with neurons in the spinal cord becoming hypersensitive to sustained pain
signals (Woolf 1983), thus lowering the pain threshold. Furthermore, as long-term memory is
established by the brain creating permanent new branches and connections between neurons,
the same can happen with pain-sensing neurons after severe or prolonged pain. So enhanced
pain neural pathways can also be created as typical of the Central Sensitivity condition. The
memory-pain duality and the enhanced neural connections have been suggested as a model for
MCS (Crumpler 2002, Ji 2003). It was also found, separately, that NMDA receptor antagonists,
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such as dextromethorphan and ketamine, administered shortly after exposure can block an
MCS reaction (Donohoe 2008p101), adding additional support for such a model.
Dr Martin Pall (2000a,b,2007), argued that an initial chemical exposure (citing 7 chemical
groups in particular) creates hypersensitivity in brain neurons which then react by increasing
inflammatory cytokines, in turn increasing the levels of nitric oxide (NO), which then reacts
with superoxide to form peroxynitrite, which in turn increases the cytokines, etc. The NO
stimulates the release of glutamate and aspartate, stimulating NMDA receptors, which then
further elevate NO levels causing a dramatic sensitisation of neural pathways. The increased
peroxinitrite can also damage cell mitochondria, initiating inflammations (Meggs 1993) and
damage DNA leading to later genotoxic effects cultivating an ideal environment biologically, for
disease (Rappaport 2010). Increased chemical access to the brain occurs via peroxynitrite
breaking down the blood brain barrier. NO and peroxynitrite can interact with the regulatory
system governing synthesis of porphyrin biosynthetic enzymes: reduced enzymes can then lead
to disruption of porphyrin metabolism, accounting for many of the simultaneous MCS
symptoms (Donohoe 2008p107). NO also inhibits cytochrome P450 activity, a detoxification
pathway (Donohoe 2008p107). A complex mechanism results for the MCS condition due to the
clear possibility of synergism between these reactions.
It is interesting that MCS, CFS, FM, PTSD are often treated via muscular injections of B12 in the
form of hydroxocobalamin which is a potent nitric oxide scavenger.
There is much awareness in the chemical and drug industry of xenochemicals affecting NMDA
receptors. For example in a recent patent (Cheruvu 2018) a variety of xenochemicals were
intended to be used for the treatment of neurodegenerative diseases via their effects on
NMDA receptors.
A more recent study on suppressed redox defences incorporating substances referred to above
(De Luca 2010a), and another documenting polymorphism of CCK-B in MCS patients (Joffres
2005), further develop the proposed MCS mechanism. Other studies reinforce that many
neurological conditions, such as depression, are related to NMDA receptors and NO
(Zomkowski 2010, Dhir 2011). Recently research has related elevated nitrosine, a peroxynitrate
marker, as a possible indicator for MCS (Belpomme 2015).
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Over the same period studies have identified genes that produce substances involved in the
metabolism of organic solvents and related compounds, the metabolism of pesticides, and that
influence susceptibility (Haley 1999, McKeown-Eyssen 2004, Schnakenberg 2007, Müller 2008,
Loria-Kohen 2017). Four of these genes particularly help determine susceptibility (Pall 2012).
Pall asserted that there is only one way that all these genes could be involved, namely where a
chemical from an exposure would act as a toxicant. Enzymes that influence the metabolism of
such toxicants then determine how sensitive the individual is in their chemical sensitivity. For
example, one of these enzymes, also a gene, MTHFR, has long been recognised as important
for clearing environmental chemicals via the methylation process. Testing for MTHFR deficiency
has been used for testing the risk in reacting to adjuvant chemicals in vaccines (Lynch 2012,
Reif 2008, HFW 2016), although the simple test is rarely used by doctors prior to vaccine
injections.
The research by Marshall-Gradisnik and Staines on cellular ion channels has been claimed as a
“key unifying factor underlying the bewildering variety of symptoms” (Ludlam 2018). As
virtually every cell in the body has these channels, it becomes a unifying factor for a variety of
symptoms. Staines pointed out “We now have a tangible nexus between causality at onset,
gene changes, receptor changes and clinical consequences. The implications are major, not
only to develop a suitable test and pharmacological treatments, but also to show how
interventions such as exercise therapy and behavioural therapies are wrong in science and in
physiological terms, potentially harmful” (Ludlam 2018).
An example of the undone science areas in respect to mechanisms, is the relationship between
the TRAP1 molecular mechanism and calcium channel blockers (Picard 2019). Some MCS
sufferers have found that by taking calcium channel blockers, progression into the
inflammatory stage is stopped (Schur 2019), although dependent on exposures, especially if
alcohol is involved. It remains to be seen whether calcium blockers are treating the symptoms
and exacerbating the underlying cause (sensitisation), similar to antidepressants and other
antipsychotics which sensitise the NDMA subunit.
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APPENDIX 2: SOME TECHNICAL DETAILS ON CIRS
In addition to regular mould in buildings, CIRS can also be developed from toxins in a “brown
recluse spider bite, from tropical fish contaminated with ciguatera toxin, from Pfiesteria and
cyanobacteria (from blue-green algae), and from Borrellia Burgdorferi, the organism
responsible for Lyme disease. Water damaged buildings are responsible for 80% of CIRS”
(Vetter 2018p24). The frequency of mould illness susceptible sufferers is approximately 25% of
the general population (Vetter 2018).
CIRS is a legitimate medical diagnosis with lab tests and physical findings that can substantiate
the diagnosis. Symptoms include fatigue, weakness, aches, muscle cramps, unusual pains,
difficulty learning new information, confusion, ice pick pains, poor focus and concentration,
morning sickness, headache, palpitations, light sensitivity, tearing, cough, shortness of breath,
diarrhea, difficulty memory problems, skin sensitivity, mood swings, anxiety, depression,
headache, abdominal pain, gastrointestinal problems, appetite swings, sweats (especially at
night), poor temperature regulation, excessive thirst, increased urination, static shocks,
numbness, tingling, vertigo, metallic taste, tremor, fatigue, angioedema, neurocognitive
symptoms, myalgia, arthralgia, joint pain, sinus problems, insomnia, dizziness, red eyes, blurred
vision, irritability, tremors, balance disturbance, vasculitis, and autonomic nervous system
dysfunction (Vetter 2018, Curtis 2004, Rea 2004). New onset chemical sensitivity can also
occur from such exposures (Rea 2004). Thyroid, immune dysfunction and autoimmune
conditions are often being found in persons exposed to water-damaged buildings (Gray 2004).
Sufferers from mould and mycotoxins can exhibit neurologic disorders such as delirium,
dementia, pain syndromes, and movement, balance and coordination disorders (Empting
2009).
The consequences of mould exposure and toxicity, frequently unrecognised, may initiate
hormonal imbalances, chronic gastrointestinal issues, brain disrepair and multiple autoimmune
conditions. Sufferers can be diagnosed with illnesses such as MCS, multiple sclerosis,
fibromyalgia, chronic fatigue syndrome, and depression.
A simple test for the condition is the Visual Contrast Sensitivity Test. It measures one of the
neurological vision functions known as ‘contrast’. Toxins affect nerve cell function and so also
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impair the ability to detect subtle contrast within 24 to 36 hours after exposure. The test can
even be done on-line (Vetter 2018). Visual contrast sensitivity, has been a key factor in
determining and tracking the potent effects of toxins that have been introduced to the human
body (Hudnell 2001, Shoemaker 2001, Thomas 2010, NYS 2010).
A HLA-DR blood test is also used to detect genetic susceptibility which is consistent with CIRS. A
lack of HLA-DR genes mean that the immune system cannot form antigens to deal with the
toxins hence they remain in the body and accumulate causing repeated disruption/damage. A
person not having such genetic susceptibility can more effectively create antigens to toxins
such that when they are re-encountered, such as re-entering a contaminated building, antigens
can act on the toxins to clear it out of the body: an acquired immune response by which it is
broken down and eliminated via the liver. But as well as the genetic make-up, nature and
severity of exposure determines the extent to which an individual will be affected (England
2012). The immune system itself may be affected by the exposure leading to various illnesses
mentioned later (Al-Anati 2006, Montagnoli 2006).
More than 95%of CIRS sufferers have a low melanocyte stimulating hormone level which also
can be checked. Transforming Growth Factor Beta-1 and an inflammatory marker, C4a, will
both increase in the presence of biotoxins and decrease when the exposures are removed.
Matrix Metallopeptidase 9, Vascular Endothelial Growth Factor, Vasoactive Intestinal
Polypeptide, and Lipase levels are also affected in CIRS (Vetter 2018).
The biotoxins in the body initiate complex biochemical events. They bind to receptors (such as
Toll receptors) in most cells. This biotoxin binding causes a stimulation of multiple
inflammatory pathways, including production of cytokines. Cytokines (inflammatory proteins in
the blood) can also bind to cell receptors resulting in the release of MMP9 into the blood.
Cytokines in the brain bind to leptin receptors, inhibiting its normal function and reduce
melanocyte stimulating hormone (MSH) production. Symptoms such as unstable temperature,
muscle ache, headache, and difficulty concentrating can be caused by elevated cytokines.
Increased clot formation and blockage of circulation can result from MMP9’s effect of
transferring inflammatory elements from the blood to sensitive tissues.
The HLA genotypes (genes related to immunity) mentioned above can develop various immune
responses. These can include gluten sensitivity, autoimmune issues and blood clotting
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problems. The complement system is chronically activated resulting in high C4a levels. The
spiralling inflammation increase affects most bodily systems, including the brain. Cytokine
elevated levels, such as with the MMP-9 and TGFB-1, as well as the decreased MSH, can cause
“leaky junctions” in both the gut and the blood brain barrier. Neuropathic toxins can therefore
enter the brain, causing brain inflammation and dysregulation of the hypothalamus and
pituitary.
With 95% of CIRS sufferers having low MSH levels, it is a reason for so many other hormones
being affected, the inflammation, and many of the immune system problems. Reduced MSH
results in decreased melatonin levels producing non-restorative sleep and causing chronic
fatigue. Chronic and debilitating pain is also caused by the endorphin production being
suppressed. White blood cells are also affected losing normal cytokine response allowing
infections to establish as slowness for recovery. Reduced MSH also allows antibiotic-resistant
staph bacteria (MARCoNS) to establish on mucous membranes. This bacteria produces toxins
that destroy MSH producing a downward health spiral (Vetter 2018).
Low MSH can result in low levels of antidiuretic hormones, due to lower pituitary production,
which can cause thirst, frequent urination, low blood pressure (especially on standing), low
blood volume, and electric shocks from static electricity. Sex hormone production is also
lowered. The pituitary may up-regulate the production of cortisol and adrenocorticotropic
hormone (ACTH) in early illness stages, later dropping to low ranges (Vetter 2018).
Decreased VEGF (vascular endothelial growth factor) results from high levels of cytokines in
capillaries. This attracts white blood cells which leads to restricted blood flow (hypo-perfusion)
and low levels of oxygen in the tissues. This leads to fatigue, muscle cramps, reduced exercise
tolerance and shortness of breath. This overlaps into Dr Moulden’s hypotheses on effects of
toxins in vaccines. Oxidative stress can be a significant mechanism of injury (Bouslimi 2008,
Sava 2007, Larsen 2001, Cavin 2009, Zhang 2011, Roberts 2009). Exposure to water-damaged
environments can trigger inflammation which then plays a significant role in illness during and
after (Islam 2007, Jussila 2002, Cremer 2012).
In respect to neurocognitive effects, one study measured IQ scores in children exposed to
indoor mould showed IQ deficits of approximately 10 points (Jedrychowski 2011). Also, a longer
exposure tripled the risk for low IQ scores below the 25th percentile. This corresponds with
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other studies with low scores on cognitive testing (Gordon 2004, Kilburn 2004, Baldo 2002,
Crago 2003). Various mycotoxins are neurotoxic in animal studies including mycotoxin
ochratoxin A (OTA), fumonisin, macrocyclic trichothecene and T2 toxin (Doi 2011). Satratoxin H,
at levels found in water-damaged buildings, can result in neurological system cell damage.
Depression has also been shown to result from damp indoor environments (Shenassa 2007).
Neuroinflammation has been demonstrated in children and dogs from outdoor air pollution
(Calderón-Garcidueñas 2008) with undone science in respect to indoor air toxins.
There are various neurotoxic effects linked to the indoor pollutants such as neuronal
degeneration in the cerebral cortex induced from fumonisin B1 (FB1), brain neuronal cell
apoptosis induced by the T2 toxin, striatal dopamine depletion, and its metabolites, from OTA,
and neuronal cell apoptosis and inflammation in the olfactory epithelium and bulb from
macrocyclic trichothecenes (Doi 2011).
A study of fungal growth at levels occurring from water damaged buildings showed that the
trichothecene mycotoxin, satratoxin A, could cause neurological system damage (Karunasena
2010). As proposed by Janette Hope “it is believed that the constant activation of inflammatory
and apoptotic pathways in human brain capillary endothelial cells, astrocytes, and neural
progenitor cells can amplify the devastation of neurological tissues and lead to neurological
system cell damage from indirect events triggered by the presence of trichothecenes” (Hope
2013, Karunasena 2010).
People exposed to mould and mycotoxins in indoor settings have exhibited abnormalities in
quantitative EEG (QEEG) studies (Crago 2003) and single-photon emission computed
tomography (SPECT) scans (Rea 2004, Ross 1999).
The group of mycotoxins, the Trichothecenes, are very toxic and have been used as biological
warfare agents (Zajtchuk 1997). The inhibition of protein synthesis seems to be the main cause
of the toxicity (Rocha 2005). Some multiorgan effects include emesis and diarrhea, weight loss,
skin toxicity, nervous disorders, hemostatic derangements, decreased reproductive capacity,
cardiovascular alterations, immunodepression, and bone marrow damage (Zajtchuk 1997).
It has been established that allergic response to mould is usually not IgE mediated. In one study
33.1% of the asthma sufferers were atopic to environmental antigens and 20% had sensitivity

315

to mould allergens, showing that mechanisms were involved other than for type 1 allergy
(Karvala 2010). One estimate attributes 21% of asthma in the US to mould and dampness
exposure (Mudarri 2007). Exposure to mould odours in their home increased the risk of
childhood asthma by a factor of 2.4 (Jaakkola 2005), and occupational exposure to mould
raised the risk of new-onset asthma 4.6 times (Jaakkola 2006).
In the chapter on ignorance and environmental effects on health, mention is made of the
steadily increasing levels of ionising radiation in the general living environment: from medical
applications of various scanners, through to heavy metals in the atmosphere. It becomes
relevant that there are now many observations and studies (Dadachova 2008) that show how
fungal growths are enhanced by such radiation and becomes particularly relevant to people
living near nuclear facilities, coal power stations, mining areas, etc.
A significant unresearched area is mycotoxin contamination of the food and feed supply
(Dohlman 2003). In very low concentrations, difficult to detect, mycotoxins can profoundly
affect the endocrine system and contribute sub-clinically to chronic health conditions. On
investigating one of these mycotoxins, zearalenone, it was found in the urine of a 9 to 10 year
old sample of girls and related to being shorter in height and less likely to have reached the
onset of breast development (Bandera 2011). The researchers were able to find an association
between the young girls' urinary levels of the mycotoxin and their intake of commonly
contaminated sources such as beef and popcorn. Derivatives of this mycotoxin have also been
patented as oral contraceptives. It is intentionally used as a fattening agent for cattle and was
banned in Europe after being linked to premature puberty. Isolated studies dating back
decades ago showed estrogenic effects in pigs such as uterine enlargement, swelling of the
vulva and mammary glands, and pseudopregnancy (Mirocha 1979). Effects from such
mycotoxins can be more significant than other toxins such as DDT and BPA in similar
concentrations (Akiyama 1997, Kuiper 1998). There are more than 40 other mycotoxins
identified by various countries as needing studies on their health effects (van Egmond 2007).
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INTRODUCTION
Previous chapters have inquired into whether environmental exposures can help explain the
myriad of health problems present in modern society, particularly chronic diseases and this was
highlighted through the case study of multiple chemical sensitivity (MCS). Compelling evidence
demonstrates that environmental exposures can indeed be linked to the many health
conditions considered. Exposures in these cases are frequently at a level that is conventionally
considered insignificant, and the connection is therefore disregarded and not pursued.
In chapter 2, research into the available science around the environmental effects on health
was reviewed to ascertain the current state of knowledge and awareness. This revealed a
significant number of studies and broad awareness of the situation, and contrasts with the lack
of rigour and science applied by regulatory authorities in general.
In chapter 3, MCS was considered as potentially representing a “canary in the coal mine” given
a significant portion of the population reacts to environmental exposures in modern society.
While current exposure levels do not affect the majority of the population, up to 28% are
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mildly to severely affected. The condition is generally dismissed by the orthodox medical
system as a psychological problem. An inquiry into two common psychological conditions
which possibly have environmental causes -- depression and ADHD -- can be found in Appendix
1. This inquiry found many links with environmental exposures and that diagnosis of such
conditions is very subjective. The inconsistencies in recognising these psychological conditions,
as compared with MCS, were highlighted.
The preceding chapters have highlighted that a great deal of ignorance is present in society in
regard to environmental effects on health. Unfortunately, this seems to be due to the vested
interest of industrial parties that stand to make a great deal of money from the status quo. This
chapter therefore looks at the ignorance around this issue, and how the creation and
maintenance of that ignorance becomes the reason why the medical and health systems, and
the public generally, dismiss environmental effects on human health.
This chapter introduces the concept of “undone science” to explain the large amount of
research that is missing on this subject. In considering why this is so significant, various forms
of ignorance are discussed, using examples that illustrate industry’s complicit role in undone
science generation. Regulatory capture of government departments by industry will also
become apparent as the discussion progresses. As generating ignorance involves the
manipulation of knowledge and relates to typical aspects of human psychology, these will be
discussed as contributing factors in the next chapter.
Through its coverage of undone science and ignorance, this chapter will illustrate that the
situation of environmental exposures causing health effects (as shown in other chapters) is due
to industry’s use of ignorance. In the following chapter the resultant paradigmatic situation in
the orthodox-medical and regulatory systems, prevents the widespread recognition of the
environmental effects on health.

IGNORANCE (NON-KNOWLEDGE) & UNDONE SCIENCE
List of Terms Used
Aggregated Ignorance: This term is introduced in this thesis due to its relevance. It is
bidirectionally used by industry and government departments depending on the problem. On
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one hand results or statistics are aggregated together to dilute problem areas/results with nonproblem areas/results. On the other hand, it may become advantageous not to aggregate
effects, through similar chemical properties or possible synergism when commenting on
exposures to a number of toxins. It is deemed better to consider each toxin on its own in order
to progressively dismiss any possible health effects. This is fully covered in a section so-titled
later in this chapter.
Conscious Ignorance: This form of ignorance occurs in undone science where certain
knowledge areas have not been researched, however, it is acknowledged that such areas have
not been adequately researched. It is a term used by Wilholt, described simply by him as “what
we know we don’t know” (Wilholt 2019 fig8.1). It is the equivalent of “known unknowns” used
by Gross (2010).
Criminal Ignorance: There are many studies mentioned in this thesis on the many problems
with industrial products such as pesticides, fragrances, food additives, cosmetics, drugs, etc.
The blatant disregard shown by regulatory departments to the number of people who have
been adversely affected amounts to criminal ignorance. If an individual exposed another to
known toxic substances then the perpetrator would be jailed. But government departments
mostly allow industry to continue, without actions taken that they are responsible to take. It
amounts to a criminal action (or inaction). Theil (2015) introduced this ignorance classification.
Inadvertent Ignorance: This is where a body of knowledge is overlooked by a person who has
no idea that it exists (Friedman 2005).
Intentional Ignorance: As the name suggests, intentional ignorance is intentionally created, as
in double-blind randomised controlled trials (Kaptchuk 1998).
Irrational Ignorance: This ignorance occurs when an individual avoids information that may be
counter to their beliefs or goals (Taber 2006). There is a section on this type of ignorance later
in this chapter.
Knowable Known Unknown: This occurs where something is knowable if sufficient resources,
or even motivation, are allocated, rather than remaining simply as a known unknown. This is a
form of rational ignorance (Roberts 2015p362).
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Known Unknowns: This is another name for conscious ignorance as used by Wilholt (2019). It is
where there is knowledge about limits to knowledge: there are aspects that we know we have
no knowledge about. There is a section on this type of ignorance later in this chapter.
Manufactured Ignorance: “Ignorance can be made or unmade and science can be complicit in
either process” (Proctor 2008p3). From such viewpoints ignorance can be an active production:
a manufactured ignorance. In the large section in this chapter on manufactured ignorance
various examples will be given, e.g., the tobacco industry’s efforts to keep selling their products
while mounting evidence of cancer links grew.
Manufacture of Uncertainty: This is a key component of manufactured ignorance. It is where
companies deliberately generate uncertainty as to the correctness of detrimental findings on
their product. This will be referred to through the experience of Kleinman and Suryanarayanan
(2015p183).
Nescience: This is what cannot be known in advance. M. Gross’s explanation: “In the seventeenth
century, nescience was sometimes regarded as what cannot be known in advance and
sometimes as God’s knowledge (which people cannot know and must not attempt to know). In
some streams of philosophy of the nineteenth century, this led to agnosticism, a doctrine that
claims that nothing is actually knowable…. nescience belongs to a fundamentally different
epistemic class from nonknowledge, ignorance, or terms such as Kerwin’s known unknowns .
No one can refer to their own current nescience because it is not part of their conscious (and
thus socially constructed) nonknowledge. At most, people can refer to someone else’s or their
own earlier nescience. Hence, a sociological observer can ascribe nescience only in retrospect.
Accordingly, I prefer the more neutral notion of nescience , which in its etymology and
epistemology already clearly indicates its difference from terms such as unknown ignorance or
unknown unknowns” (Gross 2010 p55).
Opaque Ignorance: This type of ignorance is a state of total absence of knowledge and there is
no awareness of such ignorance or simply unknown unknowns. It has been recognised for some
time and has been termed opaque ignorance by Wilholt (2019).
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Organisational Ignorance: This form of ignorance occurs mainly in government and industry
organisations. To be effective organisations each must be able to manage the various facets of
organisational ignorance, such as unknown unknowns, known unknowns, knowable known
unknowns, ignorance about existing knowledge, ignorance from suppressing knowledge and
secrecy. This form of ignorance has a major section written on it later in this chapter
Pluralistic Ignorance: This refers to group individual members believing that the group holds
certain norms and values, whereas in reality no individual member holds them. Alternatively,
individual members believe they hold beliefs different to everyone else, but in fact others do
share them. It was first written about by Schanck (1932) and Matza (1964) in delinquency.
Rational Ignorance: Somin (2015p274) makes the following definition:
A person is rationally ignorant whenever he or she has decided not to learn some body
of knowledge because the costs of doing so exceed the benefits, based on the decisionmaker’s own objectives. Finding, studying, and assimilating information is a costly
activity, not just in terms of money, but in terms of time and effort as well.
Selective ignorance: (also known as strategic or structured ignorance). This form of ignorance
occurs when specific information on a topic is produced but there is a failure to produce other
information on the topic. In its simplest form selective ignorance could arise from clear social
decisions to fund one area of research and not another. It has been written about by many
authors including Elliott (2015) and Hess (2016). A major section on this type of ignorance
appears later in this chapter.
Undone Science: This can be classified as known unknowns or conscious ignorance, although in
researching areas of undone science, nescience (knowledge we discover as a surprise) can
result (Gross 2010). Apart from representing simply an absence of knowledge, undone science
can represent a structured absence (Hess 2016) due to social inequality which determines
which areas of research are to be funded.
unk unk: Short for unknown unknowns. In many companies dealing with high-risk research and
development, such as in aerospace, an awareness has long been realised and sometimes
referred to as “unk unks” (Longstaff 2005).
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Importance is usually given to epistemology (the study of how we know) however what and
why we don’t know may be as important. While we know a lot about knowledge, it is frequent
that little is known about ignorance. It is not necessarily a bad thing or just a void. To want to
know everything all the time is not a typical human trait. Furthermore, it is normal for us to
know something that we would rather others did not know. Privacy rights are a type of
sanctioned ignorance. Juries, for example, are required to be kept ignorant (producing balance)
as some knowledge would produce bias. A virtuous ignorance would exist in relation to
dangerous knowledge. Examples would include the societal desire for ignorance on how to
make explosives, or where are the most vulnerable parts of a passenger plane or a city’s water
supply. People regularly decide on when and when-not to know, for example, parents not
wanting to know their unborn child’s gender, not spoiling the ending of a movie or game result
before watching.
Trust enables a tolerance of ignorance. Specialisation is a social ignorance arrangement
(Smithson 2008) since it arises from an acknowledgement that there is too much for one
person to learn or know everything. The use of intentional ignorance in double-blind
randomised controlled trials is the cornerstone of experimental objectivity (Kaptchuk 1998).
Many references to ignorance are negative, for example metaphorically, ignorance is blindness,
knowledge is to see. This then leads to knowledge being power and ignorance being
helplessness, uncertainty, or impotence. As a legitimating influence, ignorance can be used to
justify inaction and status quo maintenance to the extent of even guilt being required to be
established beyond reasonable doubt in criminal cases. Proctor & Schiebinger (2008p24)
looking at courtroom dynamics put forward that knowledge “is interestingly attached to bias,
ignorance to balance.”
The production of ignorance and knowledge may go hand in hand with science. In pursuing
certain lines of research both knowledge and ignorance result, for example, researching cancer
detection and treatment rather than researching its causation and prevention.
Kevin Elliott’s (2015) ‘selective’ ignorance can occur from the collection of specific sorts of
information on a product, its benefits for example, rather than others such as harmful side
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effects. Selective ignorance can also occur from how information is presented to the public or
other entities, for example, the pharmaceutical industry undergoes significant “publication
planning” to control the information flow so that certain decision makers receive exactly the
information that will ensure best results for their products (Sismondo 2007). These approaches
highlight the money, power and social influence involved in issuing and collecting information.
Examples of selective ignorance are more closely considered in a following section.
Knowledge can be produced as a result of recognising ignorance in certain areas. Socrates
expressed that those who realise how little they know are more wise: a precondition for
enlightenment is the recognition of one’s ignorance. If his students had discovered the extent
of their ignorance it was a sign of a successful education as opposed to mere training (Ravetz
2015). The selective choice of ignorance is possible in enquiry. To focus on ‘this’ can be a
decision to ignore ‘that’. However under the guise of learning knowledge to reduce one’s
ignorance, a manipulation of people’s perception is also possible. One example of this was the
misinformation about the Gulf War. One study found that people were misinformed on the
subject proportionally as to the amount of TV viewing (Jhally 1991). Even radio had been earlycriticised as a propaganda vehicle: “spreading ignorance, was often said” (Proctor 2008). This
leads to the possibility of ignorance not being a simple omission or gap but rather that it can be
an active production. There can be a strategic advantage in knowing when to cultivate
ignorance (Anderson 2010, McGoey 2012a)
It could be said that science originates and is required due to the proliferation of ignorance.
The desire for knowledge is frequently regarded as the main driver for scientific research and
work in general. The perception that science is always an open process is challenged when one
considers ignorance. This is due to secrecy playing an important role in science, for example in
peer review, the guarding of discoveries until an opportune time, confidential industrial
research, etc. It has been said that “Ignorance can be made or unmade and science can be
complicit in either process” (Proctor 2008p3). From such viewpoints ignorance can be an active
production: a manufactured ignorance. The classic example was the tobacco industry’s
approach to the cancer link with their product. The industry has been described as “... the
masters of fomenting ignorance to combat knowledge. Health fears are assuaged by
reassurances in the form of ‘reasonable doubt’ – a state of mind with both PR and legal value.”
(Proctor 2008p11). Other examples of manufactured ignorance are present with striking
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similarities in their approaches. Many examples of manufactured ignorance can be found in
respect to pharmaceutical drugs. Peter Gøtzsche’s book, Deadly Medicines and Organised
Crime – How Big Pharma has Corrupted Healthcare, is full of well researched examples. While
detrimental effects on health from drugs can occur by similar mechanisms to environmental
toxins, drug effects are not covered in this thesis. These books illustrate how ignorance,
through undone science, can be utilised by large pharmaceutical corporations to make huge
profits yet severe health problems and deaths of thousands of people do and can occur.
Often in the news one sees companies accused of malfeasance for defending their products
before serious problems were found. Falsified or hidden data is attributed in keeping the public
and regulators ignorant of the issue. There are many similar stories of people or other
companies being threatened economically, or being influenced with money, physical threats,
through to actual harm. These actions sometimes border on being illegal through to criminal.
They frequently form the basis of books and films such as Erin Brockovitch (2000) and The
Insider (1999).
David Michaels in his book Doubt is their product shows this is the case for industry which find
their interests threatened. Chris Mooney argues the strategy is employed by conservatives in
political battles in science (Mooney 2005).
As observed by David Magnus (2008p251), “This story has become so common that we know it
by heart: industry and its politically conservative allies oppose science-based regulation and
support the creation of uncertainty to protect their interests”.
Experience by Daniel Kleinman and Sainath Suryanarayanan (2015p183) shows: “The
manufacture of uncertainty is a central strategy of corporations seeking to advance their
interests. Companies may bolster uncertainty in an effort to keep a profitable product on the
market or to protect themselves from liability in the case of an ostensibly dangerous good. The
stories of companies hiding data, falsifying evidence, or selectively using findings to advance
their interests are legend”.
In the following subsections different types of ignorance applicable to this thesis subject will be
covered and illustrated. The coverage will begin with a discussion on undone science and the
known unknowns, then progress with how ignorance can be recognised. Only the main forms
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of ignorance involved in this issue will be addressed, with examples: manufactured, selective,
aggregated, organisational, and criminal ignorance. The examples are brief and refer to areas of
ignorance and are not by any means a full coverage of each issue. The ignorance
categorisations are general since they are not distinct but significantly overlap.
Undone science results from an unequal power situation linked with absent knowledge
involved in conflicts involving reformers, like leaders of social movements, and the political and
industrial elites. It is a situation where reformers who advocate for the broader public interest,
look to “science” for answers but find a lack of research compared to industry adversaries who
have funded research to support their position (Hess 2007). Undone science refers to this
systematic production of non-knowledge due to the unequal distribution of power in society.
This will be seen in the first example on radiation.
Within agnotology, undone science can be classified as known unknowns or conscious
ignorance, although in researching areas of undone science, nescience (knowledge we discover
as a surprise) can result (Gross 2010). Some writers term nescience as deep ignorance as seen
in the below diagram by Torsten Wilholt. Social movements can view future research areas as
positive non-knowledge whereas industry may view them as negative non-knowledge. The
distinction is perspectival.
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The above figure represents the landscape of ignorance from Torsten Wilholt (2019 fig8.1).
Discussion of the opaque area (unknown unknowns) is present in the Organisational Ignorance
section further on.

Undone science typically involves a systematic underfunding of certain research areas. Those
few scientists that do research in the underfunded areas can experience various industry
backed reactions to their work. There is some documentation of the active suppression of
these scientists who may find risks and dangers with new technologies or those involving public
dispute (Delborne 2008, Martin 1999a,b).
There are however complexities that add to these undone science areas. Although undone
science can involve known unknowns this does not mean that it is a matter of simply
performing the science to achieve knowledge in these areas. It may not be possible to get the
undone science done. This is particularly the case highlighted by this thesis in looking at the
lack of scientific studies considering the effects on humans from trillions of combinations of low
level xenochemical exposures from modern environment situations. Not only are there
combinations with possible potentiation and synergism, but these affect thousands of complex
human biochemical reactions occurring in the body. Then there are the added complications of
a large percentage of the population already being health-compromised before exposures.
Hence such areas may be undone but also undoable (Frickel 2010). The barriers to undoable
science are frequently technical and financial but may be potentially overcome in the long run.
Recognition of undone science areas should have effects on risk assessments and the
application of the precautionary approach until the science has been done. An undoable
science situation however should turn a temporary precautionary policy into a permanent one.
If there are social benefits in not pursuing a line of research, social movements can create
undone science (Frickel 2010, Kempner 2005). This can be seen in examples of animal rights
research.
Reformers and social movements can at times be divided and point to different undone science
areas (Frickel 2010). For example, in considering the effects of a particular xenochemical some
reformers are concerned about exposure of pregnant mothers and effects on the foetus while
industrial workplace reformers may be more concerned about effects of the particular chemical
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on adults in the short and medium term. The typical problem is that large civil society
organisations have the financial capacity to fund research to get undone science done than the
less-funded social movement organisation (Hess 2009).
Conflicts have occurred over decades between social movements and the government and/or
industry on the credibility of the basis on which assessment of risk is made on existing or
emerging technologies or products. Frequently there is a large amount of undone science
involved on risks and potential harm. This can produce movements opposing industry
advocating the termination of specific technologies and products (such as toxic chemicals) or
whole industries such as nuclear power (King 2007, Weber 2009). Epistemic conflict can occur
when scientists find and document risk from existing technologies: their work, however, is
rebutted and attacked by industry-funded scientists. When communities affected by toxic
exposures find ways to prove the exposure and consequences this can also result in epistemic
conflict (Brown 1990, Kroll-Smith 2000, Ottinger 2013).
Broader epistemic conflict results also from how knowledge, or the lack of it, is translated into
policy. Commonly, as in the case of GMOs, the government departments release products onto
the market simply on the basis that it has not been proven to be unsafe (ignoring the undone
science). When social movements demand a precautionary approach and the government does
not accept such demands, street protests may call for a moratorium. In many instances a
modest regulatory response can occur, such as labelling for GMOs or halting release of some
nanomaterials. Industry may make concessions such as decreasing allergenic genes in some GM
food. But where there is an absence of social movement mobilisation, regulatory policy usually
follows the industry directions (Hess 2015).
When research occurs in the undone science area and identifies risks, in conjunction with
criticising such research, the industry may also embark on disinformation campaigns. This is
clearly illustrated in the coming section about the tobacco industry tactics. Another example is
in climate research where the contrarian scientists, respected in their own fields but who have
no standing in the climate science field, had led the criticism and mis-information campaigns
for industry. This led to an editorial in the Wall Street Journal by climate scientist Kevin
Trenberth (2012), co-signed by 37 other climate scientists. As David Hess (2015p149)
summarised:
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It compared skeptical statements by a group of prominent scientists to consulting a
dentist for a condition that requires heart surgery. Credentialed in their own fields but
not in the relevant field, the contra public scientists develop a claim that there is
undone science, when in fact there is a relatively high level of consensus among
credentialed experts in the research field. Although science is never done, there is
enough consensus within the research field to make policy recommendations, such as
the need to eliminate airborne emissions that cause acid rain, ozone depletion, and
global warming.
In environmental effects on health issues, a frequent situation arises where the industry and
governmental departments cite studies that illustrate their claims of little or no risk. At the
same time they may even claim there is not enough research to substantiate any modification
or regulatory action. So apart from representing simply an absence of knowledge, undone
science can represent a structured absence (Hess 2016) due to social inequality which
determines which areas of research are to be funded. Any analysis of undone science is
perspectival due to the inherent conflicts of both sides of the importance of carrying out the
involved research.
Although undone science is frequently viewed as being primarily due to the conflict between
industry interests and the concerned public, there are other problems that can affect the
production of undone science (Hess 2016).
•

The complexity of defining the myriad of effects on the human organism, especially low
level exposures over long terms, represents a barrier for achieving it within most
political time frames.

•

The opposition to animal research by some social movements can create undone
science in health effects studies

•

Where budgets are limited or claimed to be limited, the funding of certain areas means
that other areas are not funded.

•

There is usually a spectrum of approaches that can be taken. In the case of cancer, this
would vary from the industry view of the research priorities being in areas of curative
drugs, through to the influence of various lifestyles and the links between particular
types of environmental exposures (from pollution, pesticides, food additives, etc.).
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Undone science does draw attention to an epistemic dimension of all social movements. A
group with a general focus of corruption and repression, for example, will not have scientific
research details as being of high relevance to broad issues due to being a more-debateable
aspect rather than say, clear cases of corruption. Yet for many social issues undone science can
be a major contributor to one side, usually industry, making use of the resulting ignorance to
argue their case.

Ionising Radiation
Health effects from ionising radiation in the environment is a large and complex area of study
and is considered in this section in a sample form by looking at some aspects which show its
disruptive potential to human health.
The increasing amount of ionising radioactive substances in the environment involves
enormous public ignorance and undone science. There have been constant emissions of
radioactive substances such as nuclear weapons testing, accidents at nuclear facilities (Three
Mile Island, Chernobyl, Fukushima and others) and the authorised constant discharge of
radioactive wastes from nuclear and other facilities.
The public perception is such that the well-known disasters are over and finished, yet in the
case of Fukushima for instance, the water used to keep cooling the disaster site is now
accumulating to more than 1.3 million tonnes in storage, with the power company wanting to
dump it in the ocean due to a lack of storage space (McCurry 2019). The power company will
lower the radiation levels and discharge through an underwater pipeline going 1km out to sea.
The radiation levels will be reduced, by dilution, to the normal discharge allowable levels for
nuclear facilities. This is simply the old approach of dilution being the solution. This was rubber
stamped by the government in early 2021 (McCurry 2021) with no organised residue
monitoring programme of fish or the general population, heavily reliant on seafood,
announced as being part of the approval.
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Above photo of now more than 1000 tanks at the Fukushima plant from the McCurry article in the
Guardian Newspaper, 10 Sep 2019

While it is pertinent to realise both operating and failed nuclear power stations have constant
emissions of radioactive material, coal fired power stations are also significant contributors. As
well as the dioxins and heavy metals emitted into the atmosphere, frequently overlooked is
their contribution to the environmental load of radioactive material. Although uranium and
thorium are in trace amounts in coal, upon combustion in the power plants, they are
concentrated up to 10 times (Hvistendahl 2007).
The manufactured and selective ignorance by industry and governments for the public on these
issues is diverse. An example only quantified in recent years, after decades of occurrence,
relates to nuclear facility monitoring. Usually the emissions are monitored by a one-point
measurement each week or so. Such monitoring therefore cannot pick-up any variability in the
amount of emissions between such measuring times. Although there have been many public
concerns about abnormal health problems of communities in surrounding suburbs from
nuclear facilities, there is significant ignorance in respect to the magnitude of public exposure
to the radioactive particles. In 2011, the International Physicians for the Prevention of Nuclear
War (IPPNW) in Germany released a press notice. For the first time it released emissions data
measured every half hour from a nuclear power plant over long periods. The data showed that
when reactors were refuelled every 12-18 months, there is a sharp spike in radioactive
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emissions over a 12 hour period while the reactors were depressurised and opened up. The
concentration of radioactive gases was up to 500 times more than usual during these periods
producing about two-thirds of the facility’s annual emissions. The public has never been
warned about such invisible exposures around such plants. Dr Reinhold Thiel, a member of the
German IPPNW Board said in the same publication (Fairlie 2014):
Especially at risk are unborn children. When reactors are open and releasing gases,
pregnant women can incorporate much higher concentrations of radionuclides than at
other times, mainly via respiration. Radioactive isotopes inhaled by the mother can
reach the unborn child via blood with the result that the embryo/ fetus is contaminated
by radioactive isotopes…This contamination could affect blood-forming cells in the bone
marrow resulting later in leukemia. This provides a plausible explanation for the findings
of the KiKK study published in 2008 that under-fives living near nuclear power plants are
considerably more at risk of cancer, particularly leukemia, than children living further
away.
Risk estimates from studies of leukaemia and cancer in people living near nuclear facilities
range from no risk to risks of orders of magnitude more than for atomic bomb survivors. The
nuclear power industry cannot provide any absolute protection to public health and is reflected
by most governments providing the industry a no liability status. But the catastrophic potential
for the public remains.
Although there are a myriad of contributors to a global build-up of radioactive materials, there
is no doubt they must be accumulating, simply due to the half-lives of most of the
contaminants, for example, radium: 1600 years, iodine 129: 15.7 million years, uranium 238:
4.5 billion years, thorium 232: 14 billion years. Yet there is little monitoring done, let alone
studies on the effects of the resulting low-level background radiation. The stockpiles of
radioactive waste are around 400 000 tonnes worldwide, with no firm plans formulated how to
deal with them in the coming centuries. Many of the storage sites supposedly designed for 100plus years have already leaked into groundwater, for example, the German nuclear waste
dump in Asse. This is not to mention the millions of tonnes of radioactive particulates
remaining in the biosphere from past testing, catastrophes and the allowed continual
contamination from present facilities.
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Typical industry downplays take the form of “Radioactivity is a part of our earth - it has existed
all along. Naturally occurring radioactive materials are present in its crust, the floors and walls
of our homes, schools, or offices and in the food we eat and drink. There are radioactive gases
in the air we breathe. Our own bodies - muscles, bones, and tissue - contain naturally occurring
radioactive elements. Man has always been exposed to natural radiation arising from the earth
as well as from outside the earth” (IAEA 2019). Perhaps this is a self-fulfilling statement by
industry.
Further ignorance can be present when talking about half-lives of radioactive substances. The
substances do not just stop emitting but break down into other substances which have their
own radioactive characteristics and a new set of half-lives. Uranium and thorium break down to
radium, which emits almost 3000 times the radiation than uranium and thorium. Radium is
present in drinking water in many parts of the US and is regarded as ‘natural’ by health
authorities. However, as pointed out by one functional medicine practitioner during a
discussion, in respect to human absorption “… the ionizing radiation will actually rip apart DNA,
rip apart cells, creating lots of oxidative stress. So with that oxidative stress, your cells can’t
function, you’re using up all your oxygen, you’re not making energy, it just destroys everything“
(Watts 2019p8). With radium being like lead, fluoride, thallium and many other heavy metals in
displacing calcium in bones, it can lodge itself in bone marrow which is intricately linked with
the immune system. Furthermore radium can break down to radon gas (76000 years half-life)
and so becomes breathable. Radon breaks down into radioactive lead, bismuth and polonium
thereby making radon the second most potent cause of lung cancer globally after tobacco, as
well as depositing such radioactive metals throughout the environment. Whilst it can be argued
by industry that radon is ‘naturally occurring’ large-scale mining operations have increased
releases by orders of magnitude into the environment than would otherwise have occurred
‘naturally’.

There are also paradigmatic belief systems concerning health effects of radioactive particles
which are outside the scope of this thesis. If one considers two common radioactive particles
found now in both the environment and humans, caesium 137 and uranium 238, these
particles emit other types of radiation other than gamma: particularly beta particles. These
particles can cause ionisation and genetic damage and so can potentially cause significant
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damage, especially inside the body, but is a significant area of undone science. There is much
debate on photoelectron induction effects from these particles, particularly depleted uranium
used in weapons such as those in the gulf war as well as in significant stockpiles from nuclear
facilities (Busby 2008, 2009). As uranium 238 has a half-life of 4.5 billion years this potential
problem cannot easily go away. Radiation allowable standards are based on gamma radiation,
mostly on a heating basis and so have no consideration for these effects which are now being
realised but downplayed in the public arena (Pattison 2010). Some predict that the toxicity of
these effects is orders of magnitude higher than the current orthodox model is saying.
The ionising radiation environmental contamination has been mostly distributed via the
atmosphere due to its small particulate/gaseous nature. The world population has and is being
exposed on a global basis rather than only localised situations from points of emission. This
creates problems for conducting epidemiological studies on the health effects. The various
other toxins and EMFs mentioned in this thesis, which also cause similar problems, make a
scientific study of effects almost impossible. It is summed up by the following quote by Dr Sue
Wareham (2019p4):
Firstly, health effects such as cancer due to radiation exposure often take decades to
develop. Secondly, cancers due to radiation exposure are indistinguishable from any
other cancer. Thirdly, radioisotopes can travel great distances. Therefore
epidemiological studies investigating the effects of a particular radiation exposure are
necessarily very long, they may involve many countries if not continents, and they are
extraordinarily complex.
Add to this the fact that cancer is a common disease in any event, and the result is that
a small percentage increase in cancer rates due to radiation exposure can readily be
overlooked, even when the absolute number of cancers caused by radiation exposure
may be very large.
A further source of misleading research results is the mixing, inadvertently or
knowingly, of data for populations exposed to quite different levels of radiation, for
example after a nuclear accident. The results for heavily exposed populations may then
be ‘diluted’ by results for much less exposed populations and the results overall will
appear reassuringly low.
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Many governments have touted the economic advantages of using nuclear power, even in
global warming arguments, putting health consequences in a clearly subordinate position
(Karamoskos 2019).
Radiation is employed by the medical industry in the form of X-rays, CT Scans, mammograms,
etc. Doctor awareness of the dangers of radiation exposure have been generally over-ruled by
the defensive desire for an immediate and clear diagnosis. Studies are conflicting as to the
benefits of the use of radiation. For instance, for CT scans, one study found that “a 45-year-old
adult who plans to undergo annual full-body CT examinations up to age 75 (30 examinations)
would accrue an overall estimated lifetime attributable risk of cancer mortality of about 1.9%”
(Brenner 2004p735). This risk can be compared in Australia with the lifetime chances of dying
in a traffic accident of about 0.37% (AG 2019). This is about five times lower than the CT scan
risk. The road death situation is generally regarded by many authorities as each death being
unacceptable and should be avoidable. A large recent study also found significant CT scan
increased risks (Mathews 2013), but there are few studies done longitudinally on health effects
from the increasing use of CT scans, especially on infants.
A similar story is found with the use of mammograms for breast screening. Studies show “Lowdose radiation increases breast cancer risk among high-risk women” (Jansen-van der Weide
2010p2547), and a “paradoxical trend of increased mortality with screening was found” (Diniz
2017). Yet industry sponsored studies show the opposite, that breast screening is good for
lowering mortality (Saadatmand 2015). While others will admit the problem yet argue there is
a net gain: “Annual screening of 100 000 women aged 40 to 74 years was projected to induce
125 breast cancer cases (95% CI, 88 to 178) leading to 16 deaths (CI, 11 to 23), relative to 968
breast cancer deaths averted by early detection from screening” (Miglioretti 2016p205),
although the basis of averting the deaths claimed remain arguable.
Reviews of decades of breast cancer screening do not show a significant net gain (Bleyer
2012p1998):
Despite substantial increases in the number of cases of early-stage breast cancer
detected, screening mammography has only marginally reduced the rate at which
women present with advanced cancer. Although it is not certain which women have
been affected, the imbalance suggests that there is substantial overdiagnosis,
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accounting for nearly a third of all newly diagnosed breast cancers, and that screening is
having, at best, only a small effect on the rate of death from breast cancer.
Many studies since mid-last century show low dose ionising radiation, including X rays, increase
the risk of childhood cancer. A more-recent paper concluded “…in the past, a radiographic
examination of the abdomen of a pregnant woman produced a proportional increase in risk of
about 40%” (Doll 1997p130). In animal foetal studies, “an increased risk of malformation and
growth retardation can be observed for two to seven weeks exposure (organogenesis stage),
while exposure at later stages (fetogenesis) is mainly associated with brain damage” (De Santis
2007p177).
Although the effects of ionising radiation can be diverse and potentially initiate many disease
types, the historic focus has been on cancer. It is categorised as a Class 1 carcinogen by the
International Agency for Research in Cancer (IARC) of the World Health Organization (WHO),
the highest classification consistent with certainty of its carcinogenicity. There appears to be no
threshold below which cancers are not induced (NRC 2006a)
Radiation primarily depresses the immune system. Effects on bone marrow, for example, are
well established (Senn 1970, Shadad 2013), affecting immune system precursor cell production.
As for any immune-compromised host, the resident flora normally kept in check by the immune
system, may then become an invading organism. One of these is the fungus candida
albicans (C. albicans), which colonizes the skin and is commonly found in infections (Netea
2008, Bassetti 2015, Odds 2007, Brown 2012). Susceptible patients are those with
complications, or undergoing invasive procedures or with head and neck cancers undergoing
radiation therapy (Bassetti 2015, Redding 1999, Grotz 2003). It is also pertinent to note that
growth rates of many fungi flourish in the presence of radiation (Dadachova 2008). If immune
response is impaired then the infection may spread beyond the skin, producing more lethal
forms of disease. C. albicans, on spreading in the blood can infect the kidneys, possibly
resulting in renal failure (Spellberg 2005). However focus for potential infections after
irradiation has been on models with bacteria species (Elliott 2004a, Cronkite 1955) so there is
much undone science.
Industry efforts to downplay the detrimental effects of ionising radiation culminated in the
1910 to 1940’s with industry arguing a hormesis case, without any substantiating studies, that
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low amounts of ionising radiation were actually good for one’s health. This was done for
example, by highlighting specific study findings of say, dogs exposed showing increased DNA
repair and cell proliferation and ignoring they also found higher rates of leukemia longer term
(Seed 1992). This attitude saw the medical establishment at the time back the deliberate
addition of radium to bottled drinking water, chocolate bars, coffee, toys, toothpaste, and
cosmetics (Crezo 2012).
In a large metanalysis (Møller 2013), significant negative effects from environmental radiation
were found in a range of categories, including immunology, physiology, mutational and disease
occurrence. The frequency of negative effects was beyond that of random chance. As described
by the authors (USC 2012):
There’s been a sentiment in the community that because we don’t see obvious effects
in some of these places, or that what we see tends to be small and localized, that
maybe there aren’t any negative effects from low levels of radiation… But when you do
the meta-analysis, you do see significant negative effects.
It also provides evidence that there is no threshold below which there are no effects of
radiation. A theory that has been batted around a lot over the last couple of decades is
the idea that is there a threshold of exposure below which there are no negative
consequences. These data provide fairly strong evidence that there is no threshold —
radiation effects are measurable as far down as you can go, given the statistical power
you have at hand.
Surely if there are effects at these low levels, then one wonders why aren’t the regulations for
exposures reined in, especially for intentional ones, like the nuclear power plant emissions,
medical procedures, and airport x-ray machines, etc.?
This section has touched on a complex area of environmental effects on health, from ionising
radiation. It was not intended to comprehensively cover this area, only enough to illustrate the
immense amount of public ignorance and undone science on its health effects.
In the MCS chapter, in the section titled: EHS Overlaps with MCS, it was mentioned that there is
evidence that heavy metal residues compound the health effects of EMF (non-ionising
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radiation). So another area of undone science is in respect to radioactive heavy metal
synergism.

Sunscreens
An example of undone science on a common commercial product we commonly expose
ourselves to, especially children, is that of sunscreens. The situation will be briefly considered.
Skin applications of sunscreen can typically result in many grams applied, especially over many
hours with many re-applications through holiday periods (Wang 2019). However, although they
are widely used, little is known about the dermal absorption effects of the sunscreen
constituents (USFDA 2019). While the scientific testing of sunscreens has been significant in
finding the effectiveness of sunscreens in preventing sunburn, other effects of the sunscreen
constituents on the health of the individual to which they are applied has had little attention.
This aspect represents a significant area of undone science.
The US FDA’s guidelines require nonclinical (estimated, not tested-for) toxicity assessments
where the absorption of the sunscreen chemicals produce a steady-state blood level greater
than 0.5 ng/mL. This level was arbitrarily chosen from the FDA’s acceptance levels for food
packaging substances, not chemicals that are absorbed through the skin (Matta 2019).
Chemicals that migrate from packaging into food are ingested, whereas sunscreen chemicals
are absorbed through the skin directly into the bloodstream, bypassing the digestive tract,
which can filter out some of the toxins. This level has no basis for safety. The products in
common use then have simply been assessed as safe by sunscreen industry toxicologists on the
basis that absorption is below such levels, despite such chemicals themselves having little
research done on their health effects other than basic testing such as lethal dose tests on mice
etc.
Sunscreens are composed of a complex chemical mix and commonly use active ingredients
such as cinoxate, dioxybenzone, ensulizole, homosalate, meradimate, octinoxate, octisalate,
octocrylene, padimate O, sulisobenzone, oxybenzone, avobenzone and aluminium (Matta
2019, Tietz 2019). Most of these ingredients do not have even basic assessment data such as
for carcinogenicity, developmental and reproductive aspects.
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A recent study on four common sunscreens measured levels of: avobenzone, oxybenzone,
octocrylene, and ecamsule, and found steady state blood levels of each of these greater than
0.5 ng/mL. Ecamsule was an interesting inclusion since at the time of this study it was under a
new drug application and not included in approved sunscreen ingredients for over the counter
sales (Matta 2019). This study is but one of a number that have found absorption of such
chemicals in significant levels in the bloodstream (Klimová 2015, Janjua 2008, Gonzalez 2006).
Of the little science that has been performed on these active ingredients, the following can be
found for just one of them: oxybenzone:
•

Has been found in human breast milk (Schlumpf 2001).

•

Was found in amniotic fluid, urine, and blood (USFDA 2019).

•

Is a phototoxicant: it has adverse effects when exposed to light (Downs 2016).

•

Is neurotoxic (Ruszkiewicz 2017).

•

Links with endocrine activity (USFDA 2019, Krause 2015).

•

Significantly lowers testosterone levels in adolescent boys (Scinicariello 2016)

•

Reduces sperm count in men (ES 2016).

•

Increases male infertility by affecting calcium signalling in sperm (Rehfeld 2018)

•

Alters hormone levels in men, especially testosterone, estradiol and inhibin B (Janjua
2004).

•

Is linked to endometriosis in women (Kunisue 2012)

•

Oxybenzone and several other active ingredients in sunscreens enhance the ability of
other chemicals to penetrate your skin, including toxic herbicides pesticides and insect
repellents (Pont 2004).

•

Oxybenzone concentrations were about 400 to 500 times higher than the presumed
safety threshold after just a couple of days' use. (Mata 2020, Splete 2020).

In an alarming study for the presence of benzene in sunscreens, 27% of the samples tested, 78
popular US products, contained it especially in the aerosol type sunscreens (Valisure 2021).
Benzene has been linked to several health effects such as bone marrow suppression, decrease
in red blood cell numbers, immune system suppression, irregular menstrual periods, decrease
in ovary size, and leukemia.
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While traditionally titanium dioxide and zinc provided the best sun protection they are now
starting to be present as nanoparticles. Their use as nanoparticles for more transparency in the
latest sunscreens remains another significant area of undone science in view of their possible
absorption into the body enabled by the accompanying chemical mix.
Covered in other areas of this thesis is the manufactured ignorance production by the
sunscreen industry funded studies on the effects of sunscreens on vitamin D production.
Vitamin D is an important hormone which influences 3,000 of the 25,000 human genes
substantially affecting one’s health. Some independent studies show long term effects
(Matsuoka 1988) while other studies show no effect (Marks 1995) on vitamin D production. But
there have been no studies of the effects of high sun protection factor sunscreens now widely
used (Neale 2019) on vitamin D production and absorption. This is added to by the general
public ignorance surrounding the sun protection factors (SPF) on sunscreens: The SPF values
are based only on UVB, so in a high SPF sunscreen there could be negligible protection against
UVA which is also linked with skin cancer induction (Agar 2004, Burke 2009, Beani 2014).
The push for sunscreen use and that sun exposure is dangerous has been highlighted to be
paradigmatic (Jacobsen 2019, Lindqvist 2016, 2018). Most medical practitioners will promote
total sun avoidance due to fears of skin cancer, whereas others argue that it is essential to have
small amounts of regular direct sun exposure for vitamin D production and health in general.
Some studies have found that the risk of melanoma does increase with sun exposure. One
significant study found the risk increases by 75% in relative terms, but in absolute terms the
risk of developing melanoma is just 0.3% for those who tanned frequently (Veierød 2003,
Christensen 2010). It has been suggested that for every death caused by diseases related to
excessive sun exposure, such as melanoma, there are 328 deaths caused by diseases of sunlight
deprivation (Sorenson 2018).

This section has discussed the undone science concerning environmental effects on health. It
has been shown that industry interests simply focus on the desired areas of knowledge which
are positive for their products. Industry priority is on the sale of their products rather than
investigating whether such products are detrimental to public health. This sees undone science
actively maintained. It can also be used to their advantage as a delaying tactic when
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undesirable aspects may be highlighted in the future about their product: that there are
insufficient studies done to prove any detrimental effects. Two examples were covered,
ionising radiation and sunscreens, to highlight undone science concerning these technologies
which are commonly regarded as proven and helping us achieve a high standard of living. These
examples illustrated the lack of studies done of effects on human health, an area of undone
science about which the public is generally ignorant.

THE RECOGNITION OF IGNORANCE
Nickerson (1998) reviewed evidence that most people form a confirmation bias in creating an
initial hypothesis. Evidence in support is then looked for. As they are cognitively anchored to
the hypothesis, alternative ones are not considered and contradicting evidence is not sought.
Even when such an anchor point is clearly random, evidence is typically gathered that
comfortably supports their hypothesis.
To illustrate the aspects of recognition of ignorance Roy & Zeckhauser (2015) used the concept
of a consequential amazing development (CAD). “A CAD must be not only amazing but also
consequential to the decision maker. To amaze, a CAD must be an outlier such that even an
individual who has long contemplated the future might not have envisioned such an outcome”.
This is what Gross (2010) has termed ‘nescience’.
The cognitive anchoring to the initial hypothesis severely limits the contemplation of
consequences of any CADs or uncertainty and results in a complementary failing due to such
bias or beliefs (Michotte, 1963; Rips, 2011). This may also lead to failure to learn or the
possibility of overlooking evidence of causality, or on the other hand concluding more than the
evidence supports.
To avoid a state of consequential ignorance, a self awareness and acknowledgement of CADs is
required. However this is hindered by overconfidence and salience (Roy 2015), typically shows
vulnerability, and influenced by information processing and storage psychology :
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Overconfidence
Roy & Zeckhauser use the example of Shakespeare’s King Lear for overconfidence leading to
extreme CADs: To retire and divide his kingdom among his three daughters, King Lear decides
to test their loyalty and feelings for him. Due to his overconfidence he uses the very weak test
of simply asking. The two elder daughters respond with profuse professions of affection but
the youngest, his favourite, is measured in her response which angers him. So he divides the
kingdom between the two eldest daughters and soon finds that he is treated in a peremptory,
and autocratic manner. Lear did not ever contemplate the CADs that then occur. His eldest
daughters’ exhibit hypocrisy and abuse and end up plotting against each other while Lear has
been made virtually homeless. Lear and the youngest daughter Cordelia are captured with
Cordelia ultimately hanged: Lear unable to save her. Lear then fully realises his overconfidence
in the first place in relying on their professions of affection. The betrayal by the two eldest
daughters represents a CAD for Lear.

Salience
It has been put forward (Higgins 1996, Roy 2015) that people identify states that are salient:
experiences (on a recognition bias) or recallable instances (accessibility) after an external
stimulus. As a result the likelihood of the events is overestimated (availability heuristic) in
considering the future.
Roy & Zeckhauser (2015) use the example of Gulliver from Jonathan Swift’s novel ‘Gulliver’s
Travels’ (2001). Gulliver is faced with extreme CADs and situations of ignorance which he must
deal with. Rather than being a children’s book it was intended as a satire on 18 th century
politics and religion. But it is an example of behaviour when faced with ignorance. With his past
experiences having no relevance, Gulliver miscalculates and misses various cues, and assesses
the situation incorrectly due to no prior experience.
Vulnerability
The study of vulnerability is for the understanding of the social causes of conditions resulting in
increased exposure, and lack of resources to anticipate, cope with, resist and recover from
types of disasters.
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Vulnerability is not just a condition that limits us but one that can enable us. As
potential, vulnerability is a condition of openness, openness to being affected and
affecting in turn (Gilson 2011p310).
Current vulnerability studies however rely on the understanding of the expectable, or known
knowns. Most vulnerability studies do not engage with ignorance. Yet when an unexpected
disaster occurs, hindsight often unveils not only that weak signals existed, but that vulnerable
conditions were systematically overlooked and ignored by responsible authorities (Weick
2007). The discovery of nescience marks the precondition for a radical surprise (Gross 2007).
After a disaster, the responsible organisations try to deflect oversight on their part. This is
usually in the form of showing they were acting per the rules, attributing to individual
oversights, associating with misconducts or wrong decision making (Hood 2002, Rothstein
2006).
The strategic utilisation of ignorance led to the fatal gas leak in 1984, at Union Carbide in
Bhopal, India. Some of the aspects that led to, and amplified the disaster were (ICFTU 1985,
UCC 1985, Varadarajan 1985):
•

Use of hazardous chemicals, such as the toxic methyl isocyanate rather than less
dangerous ones.

•

Large tank storage of these chemicals rather than steel drums.

•

The possible presence corroding material in pipelines.

•

Poor maintenance of the plant which closed in the early 1980s.

•

Several safety system failures (due to poor maintenance and regulations).

•

Some safety systems had been shut down to save money, including the failed tank
refrigeration system which would have prevented the disaster.

•

Cheap plant modifications to conform to government regulations.

•

The plant was located near a densely populated area.

•

No disaster plans for plant leakages.

•

Health care and rehabilitation shortcomings for such a disaster.

After the disaster there was denial of the toxicity of the leaked substance, what happened on
site, as well as legal responsibilities of actors, led to the complexity of determining
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responsibilities and consequences (Jasanoff 2007). Outrage was inhibited by combinations of
evidence cover-up, victim devaluation, event reinterpretation, utilisation of official
investigations in interpreting the events and the intimidation and bribery of the witnesses,
supporters and victims, (Engel 2006). Union Carbide even attributed to an act of sabotage by a
"disgruntled worker" (Kalelkar 1988).
Another example was the Minamata, Japan, situation where from the mid-1950s the local
population experienced severe health effects, birth deformities, deaths, etc. from exposure to
methyl mercury traced to a local chemical plant. Here the local population were dependent on
a marine-based diet which made them vulnerable to health effects from toxin ingestion. The
chemical plant continued discharging this toxin from 1932 to 1968. The ignorance about health
effects on subsequent generations was downplayed by health authorities where due to undone
science, there was no evidence that the toxin could cross the placenta. The famous reporter
Eugene Smith captured the immortal image called ‘Madonna of Minamata’, showing a mother
beside her grossly deformed son. Smith died a few years after a mob of chemical plant thugs
had bashed him within an inch of his life when he tried visiting the plant to interview the
manager (Smith 1975).
Kuhlicke (2015) used an example of the 2002 flood of the Mulde River in Germany. The
residents were totally surprised and unprepared for such a situation which was quite disastrous
for them. The towns had been well-protected by dikes, drainage systems and upstream
retention basins since the 1950s. Furthermore, the residents downstream did not act on
warnings from flooded residents upstream as the flood peak progressed along the river. The
extensive engineering in the 1950s had appeared to have adequately solved the problems of
flooding since then and falsely promoted certainty, stability and security for the population.
Paradoxically, the previous effective control of the river set the situation for the 2002 flood
being a surprise and hence the population vulnerable to such a disaster.
In the case of New Orleans after Hurricane Katrina, most of the population was vulnerable to
the disaster due to poverty, home ownership, poor English language proficiency, ethnic
minorities, immigrant status, and high-density housing (Zoraster 2010). Afterwards
comprehensive soil tests for toxic chemical residues were not done in all neighbourhoods by
the government departments. This limited the ability of the residents to react to the situation.
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The locations that were tested seemed to be related to cultural inequalities (Frickel 2014a). So
knowledge inequalities were related to cultural inequalities.
The vulnerability of the population to the effects of GMOs is similar to the above Mulde River
flood example, where the people think there is a regulatory system that protects the public
from any adverse effects from new food technologies. The ignorance of the regulatory
authorities alone on the possible consequences for the release of such organisms into the
environment on long term food security aspects remains to be seen and experienced by the
whole population.
Throughout the research for this thesis on the environmental effects on health, in study after
study there has been a clear vulnerable group of people affected by the cumulative types of
ignorance that has been highlighted: that is on babies from the prenatal and postnatal/infant
stage of human life.

Information Processing and Storage Psychology
Before we progress into looking how various forms of ignorance play a part in the aspects of
environmental effects on health it is pertinent that we consider how human psychology on
information processing can also contribute to ignorance.
It has been proposed that there is a dual nature of information processing and storage in
human psychology (Chaiken 1999, Kahneman 2003,2011). In this concept, the mind is cast as
having two systems for processing information and formulating judgements on such:
System 1

This is a quick and intuitive system driven by things as they first appear with judgement
driven by the immediate environment and the immediate reactions experienced.
Answers to complex problems for example would be quickly guessed at via this system.
System 2

This is a slow and deliberate process where the new information is compared with
stored memories and evaluated via logic and inference principles. It requires effort,
motivation and ability. Answers to complex problems would be endeavoured to be
accurately calculated or answered by this system.
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Prentice (2015) identifies some implications for ignorance and knowledge in the human
thought process:
•

Knowledge can be separate between the two systems, for example, system 2 may know
that sun exposure causes skin cancer, yet system 1 sees other people go out in the sun
and partake in an activity, and so one goes out with the others anyway.

•

Both systems have different ways of knowing. System 2 knowledge has been gained by
learning, thought and logic. System 1 knowledge is quickly concluded based in
immediate information experienced, taken at face value without scrutiny (Gilbert 1991).
Prentice points out that knowledge comes so naturally in system 1 that it is suggested it
cannot experience ignorance.

•

As system 1 judgements are easy and undemanding compared to the effort required for
system 2 judgements, system 1 is a more reliable guide to behaviour than system 2.

Traditionally, modes for behaviour change have focussed on system 2 approaches but system 1
has been increasingly utilised. An example is where factual information, perhaps with statistical
and educational methods, were formerly used to discourage smoking. Today, simple
messaging, such as a horrific picture of a lung cancer sufferer coupled with a simple message, is
aimed to ‘nudge’ behaviour in the desired direction (Shafir 2012, Sunstein 2013). If the system
1 approach fails this reflects that the assumption about shared values of the population was
incorrect rather than the choice of using a system 1 approach.
A complexity is generated by a system 1 approach. Its knowledge is simply formed by any
information readily at hand which may be partial, biased and shallow. Such knowledge can
interfere in putting system 2 knowledge into action or simply mask it. Such dynamics underlie
the pluralistic ignorance soon to be covered. Orthodox doctors discussing a patient that claims
to be sensitive to everyday chemical products or electromagnetic fields will not question a
common general attitude that they should be treated psychologically. In looking to others in a
group situation, the system 1 response is to take other people’s action at face value as an
indication of what they think and feel. The action, or inaction, of the other people in the group
per a system 1 approach is then interpreted as an appropriate response. Ignorance, which may
have created the behaviour, is perpetuated by the system 1 generated mis-knowledge.
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Pluralistic ignorance (see more detail on this in a later section of this chapter) can generate a
perceived need to educate system 2. This has been illustrated in an example by Prentice (2008)
on excessive drinking by college students. Public concern over the pluralistic phenomenon
where students are in drinking situations, displaying pleasure and camaraderie has initiated a
variety of educational campaigns about excessive drinking aimed directly at system 2. However
the student pluralistic ignorance in drinking situations is via system 1 response. Prentice
observes that the best way to change pluralistic ignorance behaviour is to address both the
ignorance of system 2 and the misknowledge of system 1. This can be through promotions to
increase bystander action such as in an emergency check the victim is OK and dial emergency,
“be an upstander not a bystander”, etc. together with group sessions discussing the dynamics
leading to the misinterpretation of others’ behaviour. For the case of doctors recognising MCS,
mentioned before, the required leadership to initiate such education/discussion is absent due
to the paradigmatic nature of medicine today, as promoted and reinforced by the
pharmaceutical industry maintaining orthodox doctor pluralistic ignorance.
Knowledge to prevent ignorance can be circumvented as Thaler & Sunstein (2008) illustrated
by the example of how to induce people going through a cafeteria line to buy more healthy
food. The placement of the healthier food first plays on the tendency for people to load their
plate more from the earlier foods than the later foods. Further, as Johnson & Goldstein (2003)
illustrated, in some countries despite various campaigns to highlight the importance of organ
donations, only about 15% of the population registered. However when it was made such that
all people were organ donators unless they opted out, more than 85% of the population did
not opt out. This, and many other opt-out approaches, such as to children’s vaccines, produce
better results than opt-in procedures.
The key question from the above examples which rely on system 1 thinking, is whether
ignorance is needed to be effective. Do these remain effective when system 2 education and
reasoning occurs? Certainly those who have educated themselves on the benefits of healthy
food would already be choosing their food wisely in a cafeteria line. This is in line with dual
process theory which would predict that system 2 based behaviour would override such
behavioural nudges. However, as Prentice (2015p271) comments: “it is important to note how
rare System 2 thinking is in these domains. Indeed, even if nudge strategies are effective only
when people are ignorant, they will still be effective most of the time.”
350

There are strategies that go further than a ‘nudge’ for a system 1 effect. This can be achieved
by approaches such as in social norms marketing. This is where the individual is compared with
others, gaining the attention of system 1 with the motivation of conformity influencing
employment of system 2 resources to achieve such. This is best illustrated in power bills that
have comparison graphs to other power consumers with perhaps the use of smiley faces or
other methods for low power consumers to override the inclination to conform by increasing
consumption (Schultz 2007). This type of approach has the potential to promote new habits
and long-term behavioural change. However used in other areas it may exhibit its shortcomings
which are the absence of functional behaviour, use of the right values, and socially beneficial
self-esteem. Often a normative component is missed in these programs such as information on
the energy conservation program in the above example.
In conclusion, although appealing for excusing dysfunctional behaviour, ignorance cannot be
used as a complete explanation. This is due to the importance of values in influencing one’s
behaviour. People generally do things not caring about downstream and collective
consequences of their actions. Perhaps this is also added to from the perspective of others in
viewing such behaviour in the immediate time frame.
The following sections will now consider various forms of ignorance involved in the
environmental effects on health topic. The classifications overlap significantly and are far from
distinct and isolated forms of ignorance.

MANUFACTURED IGNORANCE
If a company has a product which it has spent money developing and marketing it is a usual
strategy to portray to the public how good it is. Any negative concerns about the product must
be addressed or avoided, so that there is no effect on the product’s sales. For environmental
health effects from industrial products, such as pesticides, food additives or electromagnetic
fields from phones, there can be scientific studies published which link health problems to
them. In such situations a common industry response is to manufacture uncertainty/doubt
about such studies to enable the continuation of their product sales and protect themselves
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from potential liabilities if it is later deemed a dangerous good. When a company realises that
there will be health consequences from its own research or evaluations this usually creates an
incentive to manufacture ignorance. There have been numerous stories of companies hiding
data, falsifying evidence, and selectively using findings for their advancement. The tobacco
industry is the classic case which saw actions to generate uncertainty, doubt, and ignorance
through advertising, misleading press releases, support for alternate research, establishment of
research institutes, and funding of supportive research (Proctor 2008). The net result of such
actions is the manufacture of ignorance among the general public, as well as the regulatory
authorities, to effectively maintain the company’s bottom line by keeping such products on the
market and maintain their use.
One of the common measures used to downplay published studies that are counter to the
interests of industry is to employ doubt alongside the manufacture of ignorance. Two
prominent books that have highlighted this avenue are Merchants of Doubt (Oreskes 2011) and
Doubt is their Product (Michaels 2008b). They show how detrimental product study results are
put into doubt and promote favourable results through government committees, think tanks,
and all types of media including scientific journals.
There are many ways of manufacturing ignorance and we will consider only three examples in a
brief form below without pursuing details. There were however other examples that were
investigated so these are summarised after the three main examples and simply listed in a
table for generalised references.
The first example is the pesticide Roundup produced by Monsanto. In this example recent court
cases where exposed victims have successfully connected their cancers with this product, have
uncovered internal Monsanto documents. These documents have shown that the company had
been familiar with severe health problems being linked with their product’s exposure for many
decades yet hid such. It also illustrates how they have proactively tried to discredit those
organisations that have recognised the dangers of their product mentioning the use of
seemingly independent organisations as well as ghostwriting scientific articles to use on a
‘weight of evidence basis’ for the evidence-based medicine approach used by the orthodox
medical system.
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The following example concerns the drug Phenylpropanolamine (PPA). In the early 1970s
reports began of haemorrhagic strokes in young women following the taking of the drug.
Twenty years later the US FDA raised concerns on the safety of the drug. These were rejected
by the pharmaceutical companies. However in an unusual compromise between industry and
the FDA, an independent investigator, the Yale University School of Medicine was used to
investigate whether there was any causal relationship with the drug. In 1999 the study
confirmed a causal relationship which was published the year after (Kernan 2000). At that time
the drug had $500 million per annum sales for the manufacturer. From an FDA analysis, the
drug was responsible for between 200 and 500 strokes per year in the US (Michaels 2008a). Yet
rather than drug withdrawal the manufacturer turned to a product defence firm who then
attacked the Yale study on “bias and areas of concern” (Michaels 2008a). After stalling the FDA
process for about a year, the FDA finally asked the manufacturer to cease marketing PPA in
November 2000, almost 30 years after causal relationships were noticed. When this happened
the manufacturer shipped a reformulated product immediately, having used many years to
develop such a product.
The last example is on the toxic chemical BPA. It is an example of a very toxic chemical that has
remained in use in our society for decades due to industry’s use of manufactured ignorance. It
highlights how industry can infiltrate review panels and demand definitive proof before a
decision is made, thus initiating further studies, enabling the product to remain being used
while that happens. This is again similar to one of the tobacco industry strategies.
An indication of the success of the industry’s efforts to manufacture ignorance is when media
are compelled to refer to the issue as a ‘debate’ or that they feel compelled to air ‘both sides’
of the story or argument. This happens commonly when environmental exposures are trying to
be attributed to the cause of health problems.
In scientific circles where there are many studies done on certain subjects, such as chemicals in
industrial products, some researchers conduct meta-analyses or scientometric analyses of the
literature. These however can be used as a tool for the manufacture of ignorance since if the
database has highly flawed studies (produced by industry) then a summary of the literature to
determine conclusions or ways forward, will have unknown reliability and credibility. This is
seen in many of the examples mentioned.
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At the end of this section on manufactured ignorance is a short section which mentions the
most-common manufactured ignorance approach encountered in this thesis research: the
approach to put blame on individuals for their health problems.

Roundup Herbicide: Glyphosate Active Ingredient
This example illustrates how companies can hide knowledge of their product’s health problems
yet criticise published studies finding the problems. Industry’s political influence and regulatory
capture sees the public left to initiate action to ban this toxic chemical.
Orthodox views on Roundup are generally that it is a very safe herbicide and constitutes a
backbone of the orthodox agricultural industry which relies on the product and therefore
economical to use generally. Some examples of such attitudes:
When equal amounts were given orally and compared, it took less acetic acid to kill rats
in the laboratory test that it did glyphosate. The acetic acid in even household vinegar
was MORE toxic than Roundup! (Smith 2015)
Monsanto insists Roundup is not carcinogenic, says it has no plans to pull it from the
market and is appealing the verdicts. “It’s clear these products are safe when used as
directed,” said Rakesh Kilaru, a Washington attorney for Monsanto. (Higgins 2019).
Alex Berezow, PhD, is vice president of Scientific Affairs for the American Council on
Science and Health, a pro-science consumer group…. “Glyphosate is safe to use,
regardless of the brand,” Berezow told Healthline. “The people who are exposed to the
highest doses are farmers. But studies show that farmers don’t have increasing rates of
cancer despite the fact that more and more glyphosate has been used over the years
(Plater 2019).
Recently in the US, Edwin Hardeman took Monsanto to court alleging that they concealed the
risks of Roundup Herbicide causing non-Hodgkins lymphoma. He was successful with the case
with his attorney stating:
It is clear from Monsanto's actions that it does not care whether Roundup causes
cancer, focusing instead on manipulating public opinion and undermining anyone who
raises genuine and legitimate concerns about Roundup. (Levin 2019).
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The company’s statement included:
…this verdict does not change the weight of over four decades of extensive science and
the conclusions of regulators worldwide that support the safety of our glyphosatebased herbicides and that they are not carcinogenic.
Yet the jury had been presented evidence that between 1980 and 2012, Monsanto was aware
of 7 animal studies, 5 epidemiological studies, 3 oxidative stress studies and 14 genotoxicity
studies linking Roundup with cancer.
During the case it was revealed that Monsanto had only ever done testing on one component
of the product Roundup: glyphosate. This also meant that regulatory authorities around the
world had accepted such selective testing and represents selective ignorance on their part. The
toxicity of the full formulations, of which glyphosate is a small part, has been found to be more
toxic than glyphosate on its own (Mesnage 2013, Peixoto 2005). One of the ingredients for
example, the surfactant polyethoxylated tallowamine (POEA), has been found to have various
toxic effects (Brausch 2007, Mesnage 2013, 2019).
After the (IARC) had classified Roundup as a probable carcinogen, Monsanto orchestrated a
critical review and alternative conclusion to the IARC assessment (Williams 2016). This expert
opinion study declared:
…each individual participated in the review process and preparation of this paper as an
independent professional…Neither any Monsanto company employees nor any
attorneys reviewed any of the Expert Panel's manuscripts prior to submission to the
journal."
Documents revealed by the trial showed that the data and study had been developed by
Monsanto, and the journal that published the article used a Monsanto scientist for review. But
the media had picked up on this article and had innocently assisted Monsanto counter the bad
publicity since the IARC report.
A journalist attending the trial documented (Jaxen 2019):
The judge is allowing portions of a 2015 internal Monsanto email in which company
scientist Bill Heydens discusses plans to ghost write a series of new scientific papers that
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will contradict IARC's classification of glyphosate because in that email, Heydens
remarks on how this plan is similar to the ghost writing of a scientific paper published in
2000 that found glyphosate to be safe.
A deposition from a Monsanto executive showed that $16-17 million had been allocated in
2016 for an effort to combat IARC’s report (Jaxen 2019). Some of this had also been given to a
non-profit organization claiming to be independent: the American Council on Science and
Health (ACSH). This was an industry front group which claimed IARC’s findings were “scientific
fraud” and called the cancer agency a “fringe group, seemingly more interested in scaring
people than identifying actual health threats” (Berezow 2017).
Other documents revealed during the discovery process of lawsuits:
•

Monsanto’s “intelligence fusion center” targeted Journalist Carey Gillam from the
nonprofit U.S. Right to Know (USRTK) and singer-songwriter Neil Young. Prior to the
release of Gillam’s book “White Wash” it was planned to discredit it through negative
customer reviews and paying Google to preference search results negative to Gillam.

•

Monsanto reported on USRTK’s activities and developed a detailed plan for handling
their Freedom of Information Act (FOIA) requests.

•

The agrichemical industry hosts a private email server for co-ordination of its lobbying
activities: AgBioChatter. Members include pro-industry academics, agrichemical
industry staff and public relations staff. The members were advised to delete emails
when there had been concern that an FOIA request would occur for the emails

•

Monsanto’s strategy for discrediting IARC, which included sending their team of
lobbyists to speak with staff at the EPA, USTR, USDA and State Department and placing
advertisements in Capital Hill newspapers (Fang 2019).

In a more recent cases the courts concluded:
We find that substantial evidence supports the jury’s verdicts. Monsanto’s conduct
evidenced reckless disregard of the health and safety of the multitude of unsuspecting
consumers it kept in the dark. This was not an isolated incident; Monsanto’s conduct
involved repeated actions over a period of many years motivated by the desire for sales
and profit.
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Monsanto acted with “willful and conscious disregard for the safety of others” and
“failed to conduct adequate studies on glyphosate and Roundup, thus impeding
discouraging or distorting scientific inquiry concerning glyphosate and Roundup.”
(USRTK 2021).
As can be seen from the above, industry can actively manufacture ignorance to promote its
products.
No individuals, such as directors or managers in Monsanto have been held responsible. No-one
has been held responsible for adversely affecting other people’s lives: rather the company
entity simply must pay the fine.
The above contrasts to research showing glyphosate has multi-generational effects. Pregnant
rats exposed to low levels of glyphosate saw second and third generation offspring with high
rates of prostate disease, obesity, kidney disease, ovarian disease, and birth defects (Kubsad
2019).
In sailing the political winds, the US EPA has changed from its 2015 “might cause cancer”
position to today’s “not likely” stance. Due to its failure to act to protect the public, the Center
for Food Safety on 17 Dec 2020, representing farmers, farmworkers, and
conservationists, commenced a lawsuit against the EPA alleging that they ignored glyphosate’s
health risks, disregarded its ecological impact, and failed to consider side effects such as drift
damage.
This example illustrated how companies can hide knowledge of their product’s health problems
while criticising published studies finding such problems. Industry’s political influence and
regulatory capture of the regulating departments sees the public left to initiate action to ban
this toxic chemical.
Phenylpropanolamine (PPA)
PPA is an over the counter drug for appetite suppression and a decongestant.
In the early 1970s reports began of haemorrhagic strokes in young women following the taking
of the drug. Twenty years later the US FDA raised concerns on the safety of the drug. These
were rejected by the pharmaceutical companies. However in an unusual compromise between
industry and the FDA, an independent investigator, the Yale University School of Medicine was
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used to investigate whether there was any causal relationship with the drug. In 1999 the study
confirmed a causal relationship which was published the year after (Kernan 2000).
When the study’s findings were made known it had $500 million per annum sales for the
manufacturer. From an FDA analysis, the drug was responsible for between 200 and 500
strokes per year in the US (Michaels 2008a). Yet rather than drug withdrawal the manufacturer
turned to a product defence firm who then attacked the Yale study on “bias and areas of
concern” (Michaels 2008a). After stalling the FDA process for about a year, the FDA finally
asked the manufacturer to cease marketing PPA in November 2000, almost 30 years after
causal relationships began to be noticed. When this happened the manufacturer shipped a
reformulated product immediately, having used the intervening time for such product
development. The product defence company boasted about this case on their website. The
write up concluded:
The unique ability of the experts at the Weinberg Group to combine their expertise in
epidemiology and biostatistics with strategic thinking enabled them to lead the
pharmaceutical company’s effort in their dispute with the FDA (Michaels 2008ap98).

Bisphenol A (BPA)
BPA is a chemical that has been used extensively to harden plastics for many decades. It is
present in water bottles, dental sealants, medical products, compact discs, canned food linings,
etc. Most of the population has BPA residues in their bodies from eating foods from containers
made with BPA, and also from the air, dust, and water.
Some orthodox views on the safety of this chemical are:
FDA’s current perspective, based on its most recent safety assessment, is that BPA is
safe at the current levels occurring in foods (FDA 2018).
Some studies have raised potential concerns that BPA exposure may cause health
problems. However the overwhelming weight of scientific opinion is that there is no
health or safety issue at the levels people are exposed to (FSANZ 2018).
In the last decade or so the public started to gain some knowledge of the dangers of BPA and
saw baby and children products and baby bottles change to ‘BPA-free’ products, such as baby
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formula cans, sippy cups, etc. The BPA replacement, Biphenol S, just like BPA when introduced,
has not been extensively tested for health effects and is already starting to be found to be just
as toxic (Mao 2020).
The toxicity of BPA has been illustrated in other chapters. The mounting evidence that this
chemical should be phased out was resisted by a stalling effect by industry. In the US in 2000, a
large peer review was done through the National Toxicology Program of the National Institute
of Environmental Health Sciences. Thirty-six scientists looked at the low dose effects of EDCs.
They concluded “there is credible evidence that low doses of BPA (bisphenol A) can cause
effects on specific endpoints” (Melnick 2002p428) and also noted that “it is not persuaded that
a low-dose effect of BPA has been conclusively established as a general or reproducible finding”
(Melnick 2002p429). As one of its main recommendations, to narrow the uncertainties, the
panel composed an extensive research agenda to fully elaborate the mechanism at the
molecular level of low-dose interactions which would take decades to carry out. This reflected
the tobacco industry’s approach when large amounts of evidence had accumulated and they
stalled further progress by emphasising the need for definitive studies. A discussion on the
absolute certainty in medicine and public health is discussed later in this chapter and continues
the example of BPA.
The American Plastics Council funded its own study which found positive reproductive and
developmental toxicity studies on BPA as “questionable” (Gray 2004).
BPA becomes an example of a very toxic chemical that has remained in use in our society for
decades due to industry’s use of manufactured ignorance.
Other Examples Summarised
As mentioned previously there were other examples of manufactured ignorance investigated
but will only be briefly mentioned below and in the following table
Drug companies spend millions of dollars to get their drug approved and so have a huge
financial interest in ensuring the drug has large sales in being extensively used. It perhaps
represents an extreme in the manufacture of ignorance. Poor drug quality, bribery, fraud,
conflict of interest, cover-ups, and price-fixing are just a part of the myriad of potentially illegal
and unethical approaches used by the pharmaceutical industry (Clinard 1980, Braithwaite 1984,
Dukes 2014, Gøtzsche 2013, Martin 2018). The prominent pharmaceutical companies have all
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been fined millions of dollars almost each year for serious illegal activities on different
occasions, being regarded as recalcitrant and displaying a willingness to use “illegal
inducements as a core business strategy for selling its prescription drugs” (Kelton 2013).
The classic tobacco industry strategy must also be mentioned. With links to cancer being made
early to mid last century, this industry has pioneered the use of ignorance such that their
products are still being sold today.
Another example concerns the possible reaction between a health condition called Reye’s
Syndrome and the use of drugs such as Aspirin. Since the fatality rate can be 1 in 3 in children it
was important that warnings be sent out and present on packaging. In the early 1980s studies
found a link between salicylate use in drugs such as aspirin, the presence of a virus in the
consumer, and deaths in children. The delay in the US FDA’s regulation was due to the
pharmaceutical companies insisting that the main four studies indicating the link were unclear,
incomplete, or uncertain. They put-forward 17 flaws of the studies and called for more studies
to be conducted (FDA 1982). This effectively kept the drugs on the market and prevented FDA
warnings being issued. This situation continued for years until a community group pursued
litigation for the government not acting to prevent more deaths from happening. This
illustrates that even drugs, which are supposed to be regulated more thoroughly than many
other chemical products such as pesticides, have ignorance manipulated by industry to keep
their product on the market.
Another example concerns beryllium exposure, which highlights the unscientific nature of
workplace safety levels. Apart from causing a condition of chronic beryllium disease, it was also
being linked to lung cancer. A product defence firm which had done significant work for the
tobacco industry (Michaels 2008a), in 2002 published a re-analysis of one of the pertinent
Centers for Disease Control studies (Levy 2002). The reanalysis showed how the funding of
studies can affect the outcome (compared to numerous studies concluding differently). In
changing some parameters of the studies the lung cancer rates became statistically
insignificant. This was then used by industry to question the validity of the link with lung
cancer. This becomes an example of the industry approach of disputing data, calls for
reanalysis, animal data argued as being irrelevant, human data faulty, unreliable exposure data,
so more research is called for. It shows how a purely arbitrary allowable exposure level,
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established in 1948 without any scientific studies, was retained by the US OSHA due to
manufactured ignorance until 2017 when it was reduced ten-fold. This came at a cost of tens of
thousands of deaths in the interim, again with no one particularly held responsible.
Breast cancer can be used as another example. It illustrates a manufactured ignorance that
plays on public fear. Cancer is a multi-billion-dollar industry. The undone science is in the areas
of the initiators of the cancer, identifying the beginning of dangerous forms of cancer and the
side effects of mammography checks etc. Unnecessary breast cancer treatments can be
promoted as saving lives if sufficient public ignorance is attained. Furthermore a false positive
test and subsequent orthodox treatment can be utilised as a false example where early
diagnosis has saved lives due to general public ignorance of the actual situation.
A further example considers ocean red tides, so named due to the colour of the toxic red algae
that floats near the top of the water. These are found at many locations around the world but a
good situation to consider is the red tides off the US east coast. There, the clearly mostprominent research organisation on these tides, MOTE Marine Labs, has published many
scientific studies yet is openly sceptic about any environmental links. Any study showing
environmental links is met with comments from the organisation that “the issue is too complex
to draw conclusions,” “more research needs to be conducted,” and “the science is not settled.”
Or calling for more research: “Full characterization of cellular consequences of brevetoxin
exposure is critical to fully understand the impact of recurrent red tide events on human
health” (Fleming 2011) which helps to raise more donations and delay conclusions. Millions of
dollars have been given to the organisation over the years from government grants, public
donations, and corporate sponsorships. The Mosaic Corporation is one of their sponsors, one of
Florida’s most heavily fined polluters, and is their "corporate benefactor" on their website. It
illustrates how industry can effectively use a seemingly independent front organisation to
maintain ignorance.
Undone science areas of vaccine efficacy and safety studies are a further example. Only one
study was able to be found which uses a true placebo. Normally the placebo is simply another
vaccine which is administered to the control group. Most of the studies also use simple, short
term health endpoints to monitor. One most recent studies referenced by the Australian
National Centre for Immunisation Research and Surveillance as substantiating the effectiveness
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and safety of various vaccines is a good example and illustrates the non-use of a true placebo
as well as deceiving comments in the abstract claiming that health effects were studied for 6
months after vaccine administration. Furthermore the study exclusion criteria were far in
excess normal contraindications, ensuring that only a healthy group was studied. Further
undone science areas contribute to substantial medical and public ignorance on some safety
aspects of vaccines. Vaccines illustrate how ignorance can be actively created by presenting
findings as if sound science has been utilised. The abstract can be very deceptive.
Another example is aspartame which is an artificial sweetener 200 times sweeter than sucrose
and is frequently a sugar substitute in beverages and foods. It has commonly been promoted as
beneficial to dieters due to its sweetener characteristic without affecting blood sugar level.
However there are findings indicating that it is not beneficial for weight control or a diabetes
aid. Front groups for the industry are utilised to downplay many health effect concerns from
the chemical. It highlights how a consistent marketing campaign based on one fact (that it’s not
sugar) together with an unsubstantiated attractive claim (beneficial to dieters) can maintain
large sales of the product.
Biosludge is another example. This product illustrates how government departments can
actively take part in the suppression of detrimental environmental health effect knowledge by
manufacturing ignorance. An ex-USEPA senior researcher has been a whistle blower on these
aspects. His book title explains: “Science for Sale: How the US Government Uses Powerful
Corporations and Leading Universities to Support Government Policies, Silence Top Scientists,
Jeopardize Our Health, and Protect Corporate Profits”.
Community water fluoridation is another example. It highlights the original manufactured
ignorance on the benefits of fluoride with industry studies showing advantages against teeth
decay yet a growing number of independent studies over the years have not found such. The
original studies are also typical of considering only one end point, tooth decay, and leaving as
undone science whether such a toxic chemical will have any other side effects on human
health.
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Manufactured
Ignorance
Example

Description

References

Pharmaceutical
Companies

These companies spend millions of dollars to get
their drugs approved and so have a huge financial
interest in ensuring the drugs have large sales. It
perhaps represents an extreme in the manufacture
of ignorance. Poor drug quality, bribery, fraud,
conflict of interest, cover ups, and price fixing are
just a part of the myriad of potentially illegal and
unethical approaches used by this industry

Rawlinson 2017, Clinard 1980,
Braithwaite 1984, Dukes 2014,
Gøtzsche 2013, Martin 2018, Kelton
2013, Tombs 2015, Peters 2014,
Pearlman 2017, Shearer 2016,
Swithers 2013, Yang 2010, Husten
2014, ESC 2009, Husten 2011,

The Tobacco
Industry

In the face of increasing evidence that cigarettes
were killing many smokers, in the early 1950s the
industry launched a multimillion dollar campaign to
assure consumers that there was no ’proof’ of
these hazards. The industry’s strategies after the
first links of cigarettes with cancer were published
in scientific journals, almost 70 years ago, have
become a model for other industries. Cigarette
manufacturers continue to sell and market a
product that kills millions of people per year
worldwide.

Proctor 2008, Oreskes 2008,
Callahan 2012, Michaels 2008a,
Christensen 2008,

Breast Cancer

This example illustrates a manufactured ignorance
that plays on the public fear of cancer. It is to the
cancer industry’s advantage that breast screening is
standard practice leading to many false positive
diagnoses that require medical attention. The
undone science is in the identification of the
beginning of dangerous forms of cancer with
possible environmental causes, and the side effects
of mammography checks.

Bleyer 2012, Gøtzsche 2013, Davis
1993, Calaf 2020, IBCERCC 2013,

Red Tides
(harmful algae
blooms)

Red tides are increasingly occurring worldwide.
Water colour varies according to the species
involved and may make the water red, brown,
green, or purple, while others, also toxic, do not
discolour the water. There is wide ranging debate
on what causes the blooms. It is ripe for
manufactured ignorance with the ‘cause’ often
attributed only to the algae and phytoplankton that
are present, rather than why they grow so
profusely in the first place.

Kirkpatrick 2004 & 2010, Fleming
2011, Glibert 2009 & 2018, Clark
1989, Jeong 2005, Bigelow 2014,
Brand 2007
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Vaccines

Aspartame

The issues surrounding vaccines are highly
controversial. The proponents and critics of
vaccines are polarised, which is indicative of true
paradigmatic beliefs being present. The concerns
raised about vaccines need to be considered since
it is a normal scientific approach to always question
the science involved: scientific knowledge is never
finalised. The non-use of true placebo controls in
studies is one of many concerns.

Aspartame is an artificial sweetener. It is 200 times
sweeter than sucrose and commonly used as a
sugar substitute in foods and beverages. It is usual
in sugar-free ice cream, diet soda, reduced-calorie
fruit juice, chewing gum, yogurt, sugarless candy,
and many other products promoted as being
without blood sugar boosting refined sugars. It is
extensively used in food products and promoted by
industry and their front groups despite there being
serious health concerns. It is a good example of
where manufactured ignorance has enabled
continuance and expansion of the use of a chemical
over many decades.

Rogers 2019, Cowling 2012, Doshi
2020, Steinhoff 2012, Schlegel
1999, AHRP 2018, Cutts 2005,
NCIRS 2020, Gatti 2016, Baylis
2003, Lyons-Weiler 2020, MCT
Lawyers 2018, Lyons-Weiler
2016p186, Yuan 2016, Huynh 2008,
Moseman 2012, Crone 1992,
Poland 2012, Mathias 1989,
Victoria 2010, Baylis 2011,
McClenahan 2011, Petricciani 2014,
Heckenlively 2017, Gentempo
2017, Pierson 2015,

Han 2019, Pepino 2013, Feijó 2012,
Kroger 2006, Giacaman 2013,
Soffritti 2006 2007, Schernhammer
2012, White 2004, Rycerz 2013,
Olney 1996, Iyyaswamy 2012, Smith
2001, Holton 2012, Gross
1975,1976,1985, 1987a,1987b,
Roberts 1997

Biosludge

The use of biosludge (or biosolids, or sewerage
sludge) on playgrounds, farms, forests, parks, etc.
has been occurring in the US and some other
countries for many years. According to Lewis
(2014), information about health hazards has been
suppressed, to the advantage of industry.

Lewis 2014,

Public Water
Fluoridation

Fluoride is added to public water supplies in some
parts of the world with the aim of decreasing the
rate of tooth decay in children. There is vast
literature on the benefits, focused on dental health,
and arguments condemning detractors, arguably in
defence of a paradigm. It is typical of manufactured
ignorance and a paradigmatic belief system
considering the accumulating independent studies
looking into the undone science on health effects of
the chemical.

Newbrun 1999, Yeung 2008,
Colquhoun 1985 & 1997, Hirzy
1999, Herbert 1992, NRC 2006b,
Galletti 1958, Douglass 2006, OrtizPérez 2003, Jianjie 2016, Bassin
2006, Kharb 2012, Malin 2019a,b,
Yiamouyiannis 1977, Kim 2015,
Blomberg 2017, Riddell 2019, Choi
2012, Grandjean 2014, Tang 2008,
Till 2020, Bashash 2017, Oxford
2021, García-Pérez 2013, Neurath
2019, Wiener 2018

364

The Most-Common Manufactured Ignorance Attitudes on Health Issues from
Environmental Exposures
Although manufactured ignorance can take many forms, as illustrated in the above examples,
there are some common results for most environmental exposure crises. The main approach is
that of the industry and government blaming of the victims. The crises can last for decades
before any action is taken, commonly via legal channels by public groups. In the lead issues
blame ranged from the children’s bad behaviour through to the parents’ lack of discipline, lack
of moral values and even being single parents (Warren 2000). The asbestos mine workers with
lung problems were blamed for smoking or having an unhealthy lifestyle (Schneider 2004).
After health warning labels were put on cigarette packets the blame was put on smokers for
ignoring the warning (Michaels 2008a).
Another commonality is that after legal discovery in legal cases, as seen in the Roundup
example above, but also with others such as asbestos, lead, tobacco, etc., industry documents
show clearly that the companies involved knew the extent of the problems and deliberately
covered-up such knowledge and actively criticised any similar knowledge in the public domain.

SELECTIVE IGNORANCE (STRATEGIC OR STRUCTURED IGNORANCE)
Selective ignorance occurs when specific information on a topic is produced but there is a
failure to produce other information on the topic. This is unavoidable in practice since every
aspect of a topic cannot be studied in detail due to time and funding. Full information on a
topic can influence major public policy or cultural forces. It therefore becomes attractive for
powerful interest groups to utilise selective ignorance on socially relevant topics and it is
important for society to recognise this.
This form of ignorance is produced most often through (Frickel 2014a):
•

“Secrecy (Rappert 2014)

•

Censorship (Galison 2008)

•

Deceit & suppression (Proctor 1995, Markowitz 2002)

•

Denial (McGoey 2012b)
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•

Doubt (Oreskes 2011, Michaels 2005)”

In its simplest form selective ignorance could arise from clear social decisions to fund one area
of research and not another, for example, cancer research rather than long term non-chemical
based agricultural practice. Elliott (2015) and Hess (2016) point out that it is made complex due
to the following:
•

Mobilised counter-publics seek the prohibition of certain research, such as stem cell
and cloning research (Kempner 2005).

•

Scientists themselves may boycott work such as on weapons and armaments (Moore
2008).

•

Religious or animal rights groups, etc. may require the banning of certain research.

•

For complex topics, selective ignorance stems from a decision to study a topic in one
way rather than others. For example, the chemical companies will readily fund studies
on agricultural strategies using pesticides and fertilisers rather than more
environmentally friendly methods (Elliott 2013, Lacey 1999). Health effect research
from mobile phone EMR is not desirable and will be avoided by telecommunications
companies.

•

Selective ignorance can be created by collecting specific types of information, like a
product’s benefits, rather than other information, such as harmful side effects.

•

Selective ignorance can be generated by deciding to distribute, or publicise, certain
information. This can explain why pharmaceutical companies spend much time and
money in ‘publication planning’ to control the flow of information about a new product
to decision makers (Sismondo 2007).

•

Sometimes research is not explicitly banned but is selectively avoided by scientists who
realise results/findings may be counter to the existing paradigm of the industry and
have their funding reduced or knowing their research integrity may be criticised or
defamed by industry-backed colleagues or vested interest parties.

•

Some philosophers periodically note that there are many explanations of complex
phenomenon by various scientists. Here, each scientist highlights one feature studied or
understood by them while failing to cover other features with specialised understanding
by others (Elliott 2013).
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•

Individual and societal avoidance of problematic information was highlighted by
Heffernan (2012) through her work on wilful blindness.

Frickel (2014a) has illustrated “knowledge sequestration” where some knowledge is prevented
from being circulated. There is a significant body of research which highlights how the industry
and government have endeavoured to stop the flow of information in research and media
(Martin 1986,1996,2007, Delborne 2008, Stocking 2015). Frickel (2014b) also highlighted
political practices using poor methodology and lack of proper data storage.
However, as Frickel (2014ap270) points out, ignorance can also stem from “unintended
consequences of social action.” The concern is that ignorance is produced by deviant science:
“politically motivated or otherwise self-serving. The assumption leads logically to the troubling
conclusion that more public transparency or scientific autonomy (depending of the source of
interest) will reduce ignorance by rendering science less deviant.” But it must also be
recognised that ignorance may be the “product of the structural pressures, institutional
arrangements and the normative cultures that order everyday scientific practice and decisionmaking.” Examples of this are research funding, academic tenure funding, Honeybee Colony
Collapse Disorder case (see later section in this chapter), and Frickel’s (2014b) Hurricane
Katrina contaminated soil situation.
Frickel (2014a) cites examples of institutional production of ignorance in referring to the
barriers encountered in dealing with the ‘sniff test’ done by the public for single point air
samples (Mayer 2014), the seafood safety controversy following the BP oil spill in 2010
(Deepwater Horizon), and various other writings on disaster situations. The approach by the
government authorities addressing such situations is not through the use of latest and
appropriate scientific testing and specific evaluations, but rather through the use of off the
shelf, traditional methods, some of which are many decades old. The shortcomings of such
approaches leave the public generally in a “knowledge vacuum” as will be seen in the following
examples.
Elliott (2015) has suggested some ways of avoiding selective ignorance in studies by firstly
recognising the nature and significance of selective ignorance.
•

This type of ignorance can be produced from study design aspects such as what end
points to test for, the statistical analysis method, the terminology to use. These can
result in knowledge in particular areas and ignorance in other areas.
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•

The reliance on traditional practices, while appearing to be value-free, may result in
marginalised groups not being considered (Code 2012).

•

Although selective ignorance can be produced by not researching particular areas, it can
also be produced by the failure to make known particular information.

•

Societal impacts can be significant, for example, in agriculture, the decision by farmers
to use antibiotics and systemic pesticides in animal meat production exposes the
consuming public to these, yet the farmers are only focused on animal sales. In
pollution it is quite often selective to ignore population exposure to toxins, such as was
seen in the biosludge example previously mentioned where the US EPA decided to
selectively ignore possible health effects from the biosludge reuse.

Some ways to avoid selective ignorance in the environmental health area can be:
•

By promoting social activism on science and technology. Public activist groups are
generally acutely sensitive to areas of undone science.

•

By encouraging new paradigm development in research decisions. For example, in
the case of pollution, a ‘cradle to cradle’ design approach can eliminate waste
(McDonough 2002) and ‘safety by design’ can reduce the use of industrial chemicals
(Maynard 2006).

•

By providing government funding for socially relevant research, and by collaborative
research planning between industry, government and NGO representatives.

Some examples of selective ignorance follow. These examples firstly cover specific cases and
lastly touch on evergreen science policy and biomedical adverse event under-reporting.

Agricultural Research

Most agricultural research to date has been focussed on how to increase crop yields. Orthodox
views are usually to the effect:
Our research is improving productivity, profitability and sustainability in cropping,
livestock production, aquaculture, horticulture and the food industry (CSIRO 2021)
In predominantly concentrating on productivity, ignorance can be generated on how
agricultural practices affect rural communities, their environment and the nutritional value of
the crops grown. Reports on agricultural contribution to Gross Domestic Product can be viewed
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as one way to measure this area but ignores impacts on social equity and the environment
(IAASTD 2009p7). This was recently highlighted in a report by the International Assessment of
Agricultural Knowledge, Science, and Technology for Development (IAASTD 2009). The decision
to attention agricultural problems via scientific and technological studies rather than political
or social changes can also create ignorance in how current problems may be generated from
social structures (Elliott 2013, Patel 2007p121).
The drive by agriculture for increasing yields from the land has seen hybridization for size and
growth rates, the use of pesticides, synthetic fertilisers, and GMOs. Farmland is no longer
rested, being fed with an artificial chemical cocktail to enable the continual tilling, producing
serious mineral depletion. Pesticides such as Roundup have, at least initially, been effective
against pests, resulting in farmers becoming complacent. So rather than crop rotation, a
traditional practice to reduce pests and replenish the soil, the same crops have been planted
year after year, relying on pesticides to keep pests at bay. Systemic insecticides, promoted as
far less toxic to the environment than pesticides of the past, further add to this phenomenon.
But they have been suspected of causing long term colony collapse disorder decimating the
bees, essential for crop pollination.
The agricultural pesticides “resulted in widespread contamination of agricultural soils,
freshwater resources, wetlands, non-target vegetation and estuarine and coastal marine
systems”, meaning that many organisms in those habitats were “repeatedly and chronically
exposed to effective concentrations of these insecticides” (Van der Sluijs 2015p148). We now
not only have food from such farming practices with chemical residues but also the
contaminated marine food sources from the run-off of such agricultural land.
The drive to increase yields in food production has seen yields on onions and nectarines up
about 200%; celery and garlic, 250%; broccoli, beets and cantaloupe, 300%; tomatoes and
almonds, 500%; strawberries, 550%, and similar increases in other crops (Schatzker 2015). The
result is a “dilution effect” recognising that water and carbohydrate content has risen, with
protein, vitamins and minerals substantially reduced in most of these crops, e.g., reductions in
calcium, magnesium, copper reduced by 80% between mid to end 1900s (Mayer 1997).
Researchers studying the drop in nutrient levels in food hypothesise it is due to lack of soil
microbial diversity due to pesticides, GM plants, soil erosion, seed quality decline, and air and
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water pollution. This results not only in contaminated food, but also low quality in respect to
nutrient and mineral content for optimal health.
The potential effects on health from residues and the low mineral and nutrient contents in
agricultural crops represents ignorance areas in the modern farming aims of only focusing on
productivity and profitability. It represents an example of selective ignorance.

Air Pollution

A typical helpful website comment in respect to air pollution is:
If the air quality is especially poor, it may take a few days for your body to recover. And
if you’re regularly exposed to high levels of unhealthy air, the health consequences can
linger for months or even years (NIH 2011).
In 2018, the US EPA released its 2014 National Air Toxics Assessment (USEPA 2018). Many
areas in the US were found to have significant air pollution levels, especially those with
chemical plants nearby. To some of the identified communities such pollutant levels explained
the high rates of health problems including cancers. Lerner (2019) studied the US EPA on its
actions on the problem in the affected communities. Two areas were compared. One was the
affluent community of DuPage County which had cancer incidences higher than the EPA’s
“upper limit of acceptability”: 100 cancers per million people. The county, in its highest
polluted area, had 282 per million. The most prominent pollutant was ethylene oxide, a
colourless gas. This could be tracked to a local plant. The chemical is linked to problems in the
respiratory tract, reproduction problems, memory loss, headaches, and certain cancers such as
non-Hodgkin lymphoma, leukemia, and breast cancer. In one suburb, Willowbrook, the EPA
briefed local officials the same day the report was published and in less than a week distributed
information to the residents on the risks they faced.
The report however indicated the most highly affected area was St. John the Baptist, a small
African-American community of low socio-economic status, on the Mississippi River in
Louisiana. The report indicated a cancer rate from the ethylene oxide gas of 317 per million.
However in the worst area of this parish there were 45 pollutants that caused serious health
problems, including cancer. Combined, these chemicals gave the residents the highest risk of
cancer in the US: 1,505 per million.
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But the St John residents didn’t learn about these risks until eight months after the release of
the report. There were no EPA representatives briefing the local officials and public or
information distributed to the public as done for Willowbrook. Residents of St Johns were
victims of selective ignorance.

Synthetic Vitamin Supplements: B12

The area of vitamin supplements is another area where selective ignorance is used by the
industry concentrating only on delivery of the vitamin molecule. Many commercial vitamin
supplements may theoretically contain the correct, or similar, vitamin molecule however they
are usually delivered attached to other molecules to ensure the product’s stability.
Most orthodox approaches for vitamin B12 supplementation are as below:
Cyanocobalamin injection is used to treat and prevent a lack of vitamin B12 that may be
caused by any of the following: pernicious anemia (lack of a natural substance needed
to absorb vitamin B12 from the intestine); certain diseases, infections, or medications
that decrease the amount of vitamin B12 absorbed from food; or a vegan diet (strict
vegetarian diet that does not allow any animal products, including dairy products and
eggs). Lack of vitamin B12 may cause anemia (condition in which the red blood cells do
not bring enough oxygen to the organs) and permanent damage to the nerves.
Cyanocobalamin injection also may be given as a test to see how well the body can
absorb vitamin B12. Cyanocobalamin injection is in a class of medications called
vitamins. Because it is injected straight into the bloodstream, it can be used for people
who cannot absorb this vitamin through the intestine (MedlinePlus 2010).
Most commercial forms of B12 supplement, especially those made by larger pharmaceutical
companies, are in the form of a synthetic molecule: cyanocobalamin. This consists of a cyanide
molecule bound to the cobalamin (B12) molecule. In this form, it is relatively cheap as it can be
recovered from sewage sludge or tissue of mammals using potassium cyanide (Miner 1953,
Melle 1959) or produced through total chemical synthesis. In this form, such a molecule will be
broken down inside the body producing the B12 molecule, but also the cyanide molecule which
is quite toxic, and if a person’s detoxification mechanism is overloaded with other toxins or is
epigenetically underperforming this may result in serious problems. It is interesting to note that
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if one is poisoned by cyanide, a common treatment is to administer hydroxocobalamin which
readily binds to cyanide to form cyanocobalamin for easier elimination from the body (Shenvi
2016).
The toxicity of cyanocobalamin has been highlighted in the past (Freeman 1992, Matthews
1997). It is classified as a hazardous air pollutant known or suspected to cause serious health
problems (Toxnet 2019). It was linked with aggravation symptoms of bowel inflammation by
shifting the microbiota towards a more inflammatory profile (Zhu 2018, Xu 2018).
Dietary contributions of B12 seem to be far superior (Greibe 2018), and probiotic
supplementation to enable bacteria to produce B12 has also been indicated as preferable
(Molina 2009). Natural sources include white button mushrooms, spirulina and chlorella.
Some causes of B12 deficiency include acid blockers for reflux, and microwave cooking due to
its significant deactivation of B12 (Watanabe 1998) and many other vitamins.
As seen from the above, selective ignorance has been employed to sell a synthetic version of a
vitamin that can be safely obtained from more natural sources. The ignorance has been
generated by ignoring other possible side effects from the synthetic vitamin, in the case of B12,
by its binding to a toxic molecular structure for its stabilisation.

Rational Selective Ignorance
The terminology that calls ignorance rational may at first seem paradoxical. How could it be
rational to avoid knowledge? But in today’s lifestyle it is quite normal to employ rational
ignorance so that one’s limited energy, time and cognitive capacity can be applied to activities
deemed the most important. In employing rational ignorance in this way it becomes beneficial.
It becomes a “knowable known unknown” (Roberts 2015p362). However there are times when
the decision to forego knowledge acquisition can be harmful.
Somin (2015p274) makes the following definition:
A person is rationally ignorant whenever he or she has decided not to learn some body
of knowledge because the costs of doing so exceed the benefits, based on the decisionmaker’s own objectives. Finding, studying, and assimilating information is a costly
activity, not just in terms of money, but in terms of time and effort as well.
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Rational ignorance has no tie with moral principles. The rationality is simply relative to the
decision maker in terms of maximising their objectives (Becker 1976). Somin (2015) gives the
example of a mafia boss devoting his time and energy to aspects that will enable his protection
racket to operate efficiently rather than studying for example, ethical philosophies that could
make him a better person.
The regulatory practice of extrapolation of data is usually attributed to governmental
underfunding but is commonly favourable to industry. Frickel (2014b) highlighted this in the US
EPA’s analyses of soil contamination following Hurricane Katrina: the risk assessments of 70%
of the 141 contaminants were extrapolated from a relatively small number of tests (most of the
chemicals had never been tested for cancer risk). Another example is in nanotechnology: the
nanoscale chemicals are presumed safe by the regulatory authorities due to their ‘similar’
structure to existing chemicals (Hess 2010, Lamprou 2011).
In studying the risk assessment for the Hurricane Katrina resultant land contamination in New
Orleans, Frickel (2014ap271) noted that there was a large amount of undone science on cancer
risks for many of the chemicals that were present. The regulatory authorities had assumed
numerical values for the lifetime carcinogenic risks. These were then used and in the risk
assessment became indistinguishable from values established from actual studies: “This is one
way that ignorance is simultaneously produced, hidden from view, and institutionalised as
meaningful regulatory science”.
There are two types of ignorance that should be distinguished as similar to but different from
rational ignorance: inadvertent and irrational ignorance.
Inadvertent ignorance

This is where a body of knowledge is overlooked by a person who has no idea that it exists
(Friedman 2005). This is frequently experienced by many MCS sufferers, at first unaware of the
MCS condition, who are treated for their symptoms by doctors, also ignorant of the officially
unrecognised condition. Here, rational decisions to avoid information on MCS were never
deliberately made due to their general ignorance of such a health condition.
A good example of inadvertent ignorance is that of fragrances. In 2015, an award-winning film,
‘Stink!’ by Jon Whelan, explored why there are toxins and carcinogens legally hidden, by
design, in consumer products. In one example, as synthetic clothing has an obnoxious smell,
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dangerous fragrance chemicals are normally added to the clothing. Laundry detergent and
fabric softeners also add fragrance to clothing. While this may be a dual example of inadvertent
ignorance on the part of the clothing manufacturers, it is normally the case for the public.
Fragrance chemicals remain unregulated in most countries.
A fragrance product is usually made from between 100 to 350 ingredients. These products are
present in detergents, air fresheners, cleaners, lotions, perfumes, nail enamel, baby wipes,
shampoos, and other fragranced consumer products. Many of these ingredients are chosen for
their ability to readily vaporise into the air to produce/distribute the scent. Most of these then
attach themselves to the surroundings including clothing and hair. The ingredients include
many toxic chemicals, for example, diethyl phthalate is used to make the scents last longer: it is
a skin sensitizer, a reproductive toxin, and has exposure limits due to its use as a toxic
plasticiser in plastic products. However, manufacturers are not required to disclose the
ingredients as the industry has argued that it is proprietary information.
Most, and sometimes all, of the testing of fragrance chemicals is done by the industry and not
published. The European Commission Scientific Committee on Consumer Safety (SCCS)
reviewed studies on some fragrance materials submitted by the industry and found scientific
shortcomings, such as invalid test protocols, incomplete data, test substance lack of
identification, , appropriate controls not used, etc. The SCCS many times commented that a
reliable conclusion of safety could not be formed from the data submitted (SCCS 2014, 2015).
This was highlighted by the Women's Voices for the Earth community group (WVE 2015p9).
They looked at 3000 fragrance ingredients with some of the findings being:
•

“190 fragrance chemicals have been assigned the signal word ‘danger’ for their Safety Data
Sheet”.

•

“1,175 fragrance chemicals have been assigned the signal word ‘warning’.

•

“44 fragrance chemicals require pictogram GHS06 of a skull and crossbones to indicate
acute toxicity”.

•

“97 fragrance chemicals require pictogram GHS08 indicating the chemical is a hazard to
human health”.

•

“The International Agency for Research on Cancer (IARC), a division of the World Health
Organization, lists seven of the ingredients as possible human carcinogens.”
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•

“15 fragrance chemicals are prohibited from use in cosmetics in the EU”

With the inherent toxicity and level of fragrance exposures in modern living, it becomes a
nightmare for those who are sensitive to these xenochemicals. A recent study has found in four
developed countries that 32% (1 in 3) of the population report fragrance sensitivity, 26.0% have
asthma/asthma-like problems, of which 58% have fragrance sensitivity. The report of
autism/ASDs in 4.5% of the population, saw 76% of these having fragrance sensitivity. In this
same study 19.9% of the population reported chemical sensitivity generally and of these 82%
had fragrance sensitivity with 44.1% with chemical sensitivity experiencing severe and disabling
health effects from fragrances (Steinemann 2019).
Yet, the majority of the population who do not experience, or link, health problems with
fragrances, are inadvertently ignorant of such a sensitive significant part of the population (one
in every three), or the toxicity of the chemical mixtures that make such fragrances.
The above consideration of fragrances represents examples of inadvertent ignorance where
most users are not aware of the effects of such products on their own health as well as others,
especially those that are sensitive to xenochemical exposures

Irrational Ignorance

Irrational ignorance occurs when an individual avoids information that may be counter to their
beliefs or goals. ‘Motivated scepticism’ may lead an individual to avoid information that simply
first appears to be counter to their belief yet may have been useful to achieve their goals
(Taber 2006).
In the early 17th century, ‘scientific’ concepts were based mostly on theological and
philosophical explanations, with the concept of ‘experimentation’ still in its formative stage.
When the physician William Harvey announced his theory that blood circulates through the
body based on his experimentation, comparative anatomy and calculations, it caused much
controversy. Beliefs prevailing at the time were based on 1400-year-old teachings of Galen,
denying the presence of circulation, so many opposed Harvey’s theory. Experimentation was
still questionable as a concept, there was no direct proof that capillaries existed and the clinical
applications of the theory were not realised (Lubitz 2004). Personal resentment and
professional "territorialism" also played a role, and so was an example of irrational ignorance.
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Given the vast amounts of knowledge available today it is very difficult to become an expert in
more than one field, especially when the fields are not directly related. This has led to
specialisation, especially in medicine. The specialisation leads to economy of information
gathering for society members and the resultant recognition of experts in the various fields.
This is to such an extent in society today that public ignorance in some scientific areas is quite
significant. For example, in a survey of a sample of Americans and Europeans it was found that
20% do not realise the earth revolves around the sun (Somin 2013). This degree of ignorance
can be rational for these people as they can progress their daily lives without such knowledge.
The extent of rational ignorance of the public on medical matters has been exploited by the
pharmaceutical and chemical industries. The public reliance on the government to regulate the
industries and ensure the public is protected is highly related to their rational ignorance on
such matters.
This thesis has repeatedly demonstrated the inter-relationships between body systems and
organs producing multiple symptoms from an environmental exposure. Yet the conventional
medical system is so specialised that each specialist looks at the effects only from their
specialised viewpoint. One such example is with MCS which spans many specialist areas such
as:
•

Toxicologists miss the myriad of subtle flow-on and long term effects, as they focus on
short term physical effects found from lab test animals.

•

Mental health practitioners who use talk based therapies do not consider interrelated
pathological routes.

•

Allergists treat some symptoms displayed, which can be typical of IgE mechanistic
systems, even though the same symptoms may be caused through other mechanisms.

The medical system appears at times too specialised, creating elements of rational and
irrational ignorance, to put together the whole story of integrated and interrelated effects of
environmental exposures.
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The following are examples of rational ignorance in respect to environmental effects.
Food Preservatives

There was an era where the food industry applied rational ignorance only so as not to interfere
with profitability and is different today only that the rational ignorance now overlaps with of
other types: manufactured, organisational, and selective ignorance generated by the food
industry.
In the late 1800s, food companies started to make use of industrial developments in the field of
chemistry. The transport of food without refrigeration in those days presented quite a large
problem, so the use of chemicals which could preserve food for days/weeks was very
attractive. This saw the use of chemicals such as formaldehyde, borax, and salicylic acid. It is
estimated that thousands of children every year in New York alone, were killed by the
formaldehyde in milk.
Furthermore, additional uses for chemistry started to be used such as saccharin to replace
sugar, acetic acid instead of lemon juice, lab-created alcohols dyed and flavoured to mimic
aged whiskeys and wines, glucose being sold as expensive maple syrup, etc. (Blum 2018). As
there was a stark absence of any government regulations on such aspects, the industry had
free run.
Early in the 1900s the US Agriculture department conducted an experiment on a group of
young men who were fed a diet of food with typical preservatives to monitor their effects on
human health long term. They became known as the Poison Squad. By the termination of this
group’s existence, those that hadn’t already withdrawn due to various sicknesses, were very
unwell. The formaldehyde used in dairy products, had strained their kidneys, with other
chemicals, such as benzoates causing extreme weight loss and blood vessel damage. One of the
members subsequently died from tuberculosis which, according to his family, was due to him
being considerably weakened by these experiments.
In her book, Blum covered the subsequent battle by citizens/activists, journalists, scientists,
and women's groups with industry in finally achieving the US 1906 Food and Drug Act. But
unfortunately, due to various loopholes in these regulations, there are social and political
challenges being faced today where there are thousands of chemicals added to foods creating
rational and irrational forms of ignorance depending on the frame of reference: rational
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ignorance from the chemical additives industry, and irrational from the consumer viewpoint in
knowing chemical additives are being used but believing they must be OK for us to consume,
otherwise they would not be used.
Estimates indicate that today the average person consumes 3.6 to 4.5 kg of food additives per
year, but actual values are likely to be greater (Zengin 2011). Some examples of additives are:
•

Sodium benzoate (additive E211). This was one of the chemicals found to have effects
as far back as the poison squad yet is still being extensively used. This chemical is used
for its antibacterial and anti-fungal effects in preserves, sauces, beverages, fruit juice,
condiments, dairy products such as ice cream, yoghurt, pudding, etc. It can cause
sickness such as nausea, vomiting, rhinitis, diarrhea, migraine, bronchospasm,
anaphylaxis, and hyperactivity in children (Tuormaa 1994). It has been shown to be
linked to human DNA damage (Zhang 2013, Pongsavee 2015). It is considered
genotoxic, clastogenic, and neurotoxic (Linke 2018).

•

Potassium bromate (additive E924), is typically used as a flour improver to strengthen
the dough for higher rising to fluff up breads, buns, and pizza crusts. It is rated as a 2B
human carcinogen. It can produce toxicity in multiple organs in both humans and
animals (Farombi 2002, Kujawska 2013, Ahmad 2015) and is irritating and injurious to
various other tissues such as in the kidneys and central nervous system (Robert 1996).
Effects shown in animals include cancer and mutagenic effects (Kurokawa 1987). It has
been banned in several countries. There is clear evidence that it degrades the main
vitamins in bread thereby degrading its nutritional quality (Sai 1992).

•

Nitrates and Nitrites (249 Potassium nitrite, 250 Sodium nitrite, 251 Sodium nitrate
(Chile saltpetre), 252 Potassium nitrate (saltpetre)). These are used in processed meats
such as ham, bacon, corned beef, saveloys, hot dogs, salami-type sausages, devon,
luncheon rolls, fish, cheese, poultry products, etc. as a preservative. There are diverse
health effects linked to nitrates and nitrites:
o The American Medical Association has highlighted that due to the gastric tract
composition in infants, they are particularly vulnerable to methemoglobinemia
(USFDA 2011). This is a blood disorder in where an abnormal quantity of
methemoglobin is produced: a form of haemoglobin: a red blood cell protein
distributing oxygen.
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o The American Medical Association also linked gastrointestinal and neural cancer
to these chemicals.
o The International Agency for Research on Cancer classified processed meat
(including cured, salted, or otherwise altered meat for preservation or flavour)
as “carcinogenic to humans” (Bouvard 2015).
o Higher risks of childhood brain tumours in offspring have been linked to
maternal consumption of nitrite-cured meats (Grosse 2006, Pogoda 2009).
o A non-monotonic dose response curve is applicable to nitrate exposure. It is also
an endocrine disruptor producing effects depending on species, age,
reproductive state, sex, exposure duration, dose, rate of metabolism, excretion
ability, habituation, environmental conditions such as hypoxia and
acidity, method of testing (in vitro or in vivo), and end points being studied
(Edwards 2018).
o Human mania and brain gene expression and behaviour in rats have been
associated with nitrated meat products (Khambadkone 2018).
o Processed meat consumption and mortality, in respect to cardiovascular
diseases and cancer have been linked (Rohrmann 2013).
o The risk of colorectal cancer was linked with processed meat consumption and
people with certain genotypes. In one study on diet effects, in this case with
processed meat, a novel gene-diet interaction was shown. This highlights that
genetic variants may be modified by diet and affect disease risk (Figueiredo
2014).
o Increased risk of heart failure was shown in men with low to moderate
consumption of processed red meat compared to unprocessed red meat (Kaluza
2014).
o The exacerbation of asthma symptoms has been linked to cured meat intake (Li
2017).
Health authorities regard nitrates and nitrites as necessary due to their inhibition of toxic
micro-organisms. Their argument is that without such there would be a higher death rate from
food poisoning. Alternatives have not actively been pursued although there is some evidence
of various spices as well as food-radiation treatment are being evaluated.
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Industry spokespersons can sometimes point out that the recommended beet health drinks
also contain high nitrate levels. However nitrates in cured or processed meats have converted
to the dangerous nitrosamines after heating or cooking. In consuming beets, the body converts
the nitrates into nitric oxide, or NO, through what’s termed the ‘nitrate-to-nitrite-to-nitric oxide
(NO) pathway’ which is vital for one’s health (Gallardo 2018).
The above examples of the many food preservatives show that there was an era originally
where the food industry applied rational ignorance only so as not to interfere with profitability.
Today however, the food industry can be said to apply a small degree of rational ignorance to
produce long shelf life, but it now, due to the increased knowledge of preservatives’ toxicity to
human health, significantly overlaps with of other types: manufactured, organisational, and
selective ignorance.

AGGREGATED IGNORANCE
I have developed the term ‘aggregated ignorance’ due to its relevance to this thesis topic. This
ignorance form is bidirectionally used by industry and government departments depending on
the problem. On one hand results or statistics are aggregated together to dilute problem
areas/results with non-problem areas/results. This was seen in the previous example of
localised environmental effects on the population near the Louisiana petrochemical industry
along the Mississippi river, where “industrial parishes are ‘diluted’ by non-industrial parishes,
making the determination of elevated cancer rates near chemical plants impossible to decide”
(Allen 2005p469). On the other hand, it may become advantageous not to aggregate effects,
through similar chemical properties or possible synergism when commenting on exposures to a
number of toxins. It is deemed better to consider each toxin on its own in order to
progressively dismiss any possible health effects: this is the approach of the xenochemical
regulators as well as in situations of chemical contamination or pollution.
Aggregated ignorance also has the potential to be created through autocorrelation effects. This
can be initiated where one expert is not aware of an undone science area in the study of safety
aspects of a chemical exposure and has offered an opinion of safety with that particular
380

chemical. This can then act as a springboard for other experts if also unaware of such undone
science, to form similar views and look less critically at what studies have been done. This may
be especially so where such experts may be influenced by industry interests either initiating or
progressing the adoption of similar views. So potential consensus situations may develop
representing another form of aggregated ignorance.
Frickel and Kinchy (2015) mention a case where ignorance can be generated by the size of
one’s reference frame on certain topics. The example of the gas fracking issue was used to
highlight this. Initially the move from coal to gas as an energy resource was endorsed as a move
in the right direction by environmental groups in relation to greenhouse gases and climate
change. Prominent environmental activists originally only spoke of gas use on national and
international levels. It was not until localised problems, visible at a scale of everyday rural life:
wells for drinking water, streams, dams, roads, and landscapes, that the prior ignorance started
to become visible. The large environmental groups then had to admit their former support had
been based on ignorance of the consequences of fracking at a regional or local scale.
The industry response on the fracking issue was different. The health authorities and industry
avoided studies which aggregated water quality results. This way larger, perhaps clearer,
patterns were not obvious and problems were isolated and stayed local.
Yet industry and health authorities frequently work in the opposite direction of the avoidance
described above for other problems. This can occur for localised environmental effects on the
population as seems to be present with the Louisiana petrochemical industry being
concentrated along the Mississippi river (Allen 2003, 2005, Frickel 2015). In this situation the
cancer incidence data, collected in detail by government health authorities, is divided into
ambiguous disease categories, averaged over time and combined into multi-parish regions.
“Industrial parishes are ‘diluted’ by non-industrial parishes, making the determination of
elevated cancer rates near chemical plants impossible to decide” (Allen 2005p469). To add
insult, the health authority’s website offers a comparison with state and national data to
suggest that living near petrochemical industry in Louisiana is less risky for most cancers
nationwide. This top-down system used by health authorities will erase knowledge about
vulnerable communities defined by geography and occupation and based on personal
biological data (Roberts 2015).
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This type of ignorance generated by the very authorities that are charged in protecting the
public is seen time and time again. The most common theme encountered is the consideration
of the effect of thousands of xenochemical exposures on human health by considering each on
an individual basis ignoring combined effects, potentiation, and synergism in the real world.
Here the aggregation of all exposures is avoided so that comparison to ideal lab environments
of test results of each chemical on its own can be made to selectively focus on chosen health
effects, ignoring hundreds of other effects such as endocrine system disruption. Each
xenochemical is progressively dismissed with the huge amount of undone science contributing.
This also carries through to the legal system.
Conversely, aggregating chemicals together is seen through the human biomonitoring results
from the CDC, through the National Health and Nutrition Examination Survey. Whilst
acknowledging the amount of chemicals the population today is exposed to and retains, its lack
of geographic or worker-specific, etc. break-up implies we are all exposed fairly equally yet this
may be far from the actual case.
Consequences of Aggregated Ignorance
As highlighted in other sections in this chapter, once one toxic product has finally been studied
enough to convince the regulators to act, it is quickly replaced by one or more new chemicals.
One example that has been unfolding in recent years has been the striking similarity between
PCBs banned in many countries, and the subsequently introduced polybrominated diphenyl
ethers (PBDE) group of chemicals. The authorities have simply ignored the similarity of these
two groups of chemicals, acting on the earlier PCBs, but waiting more than forty years for a
‘weight of evidence’ to accrue on the new chemical group.
The two groups of chemicals, PCBs and PBDEs, are so chemically similar that one wonders why
regulatory authority scientists did not suspect similar health problems with the new chemical
group as per the former PCBs (Cranor 2020).
Children are particularly susceptible to PCBs during the prenatal and postnatal periods
(Jacobson 1994). Neurological problems such as lower IQs, as well as hearing problems are
known effects from PCB exposure. There are various studies, linking mothers who consumed
PCB contaminated fish, to children with learning and memory problems (Kuratsune 1972).
Thyroid uptake in pregnant women can also be affected by PCBs also indirectly adversely
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affecting the neurological development of developing foetuses (Woodruff 2008). But the most
significant aspect was that the effects eventually seen in the children were seen in animal
studies: mice, rats and monkeys. In-utero and neonatal animal exposures demonstrated
impaired cognitive function and learning, sensory deficiencies and even ADHD (Kodavanti
2005).
After decades it is emerging that PBDEs do have similarities to the PCBs in relation to chemical
and biological activity. Animal studies done on the effects of PBDEs resemble the effects of
PCBs with a body of scientific evidence on this (Kodavanti 2005). In 2009 there was evidence
that PBDEs could be four times more concentrated in Australian children than adults (Toms
2009). High concentrations of PBDEs have been found in breast milk, dust and food (Costa
2007). Although few studies have been conducted on children, it has been found that prenatal
exposure significantly correlated with decreased cognitive function, decreased motor function,
and increased behaviour problems (Hudson-Hanley 2018). Even the ability to fall pregnant has
been associated with PBDE presence in women (Cranor 2014, 2020). The companies producing
PDBEs had argued that animal studies were not conclusive proof that the same effects will
happen in humans, arguing for more testing. This delayed action on this chemical group for
years with the US EPA only recently showing concern over the chemical group after human
studies started to mount showing similar effects in humans as it did in animals, as it had with
PCBs (Cranor 2020). PBDEs are now ubiquitously present in the environment and in
everyone’s body (Schecter 2005). When they were first proposed to be used, when there
were none in human bodies, this could have been avoided.
But PBDEs are also similar in many respects to other chemicals such as
hexabromocyclododecane (HBCDD) and the PFAS/PFOS groups. One may beg to ask the
question as to how many children must be affected for action to be taken, and why the
precautionary principle wasn’t applied in view of the chemical similarities to prevent such
suffering in the first place. The scientific approach employed by the authorities to study one
chemical at a time, appears to have significant shortcomings.
Further effects of aggregation ignorance are seen globally by the contamination of the global
environment with persistent chemicals taking decades or centuries to degrade, for example
DDT, BPA, glyphosate, mercury, and flame retardants. If a developed country starts to ban a
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certain chemical the industry usually starts manufacturing in a less regulated developing
country with the chemical still entering, distributing and contaminating the global environment
including eventually the country that banned it. The US banned DDT in 1972, yet in 1996 it was
exporting 1 ton of DDT per day (Wargo 1996). DDT then returns as imported food residues.
Localised Environmental Disasters
Aggregation is also seen in chemical disasters, such as Bhopal, Minamata, Seveso, and in local
contaminated site issues. In these situations both industry and government treat them as a
local issue, yet such chemicals will eventually disperse through the environment and add to the
global persistent residues. A company may be prosecuted for polluting a local river but not for
adding to the pollution of the planet or the human species. The treatment of each
contamination case, that the public is usually responsible for highlighting, on a case-by-case
basis will not solve the aggregated effect of filling the planet with rising background levels of
many chemicals. The public is never given a choice in contamination. As industry is not
‘affected’ by contamination, the governments are the logical actor. More visionary and cooperative international action is required earlier rather than later.
The Stockholm Convention on Persistent Organic Pollutants was established in 2001 by the UN
to address the chemicals that persist in food and environment. The Convention has 182 parties
involved. After almost half a human generation only 28 substances have been banned or
restricted from the tens of thousands of toxic and carcinogenic chemicals released globally.
This however only applies to those countries who have signed and ratified the convention.
In the USA, the EPA has banned five chemicals in a 34-year period (Ruiz 2010) from the
approximate 84000 used in public use available chemical products.
Cribb (2014p173) fittingly sums up:
Regrettably, the widely used phrase ‘dirty dozen’ appears to have created an
impression in the minds of many citizens that the number of toxic chemicals is very
small, and hence fairly easily reined in: however in reality there are in excess of 30000
known or suspected toxic substances totalling ten million tonnes in volume (according
to the UNEP’s 2012 data), plus a host of unintended pollutants created by mining,
manufacturing, energy production and other activities.
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Contamination keeps being regarded as a specific localised problem. But all persistent chemical
uses keep adding to the global background levels and is the reason for POPs found in such
places as the ocean depths and Antarctica. Cribb (2014p181) likens the situation as follows:
The task of international regulation of dangerous chemicals may in a sense be
compared with an attempt to regulate traffic flow in a large city one vehicle at a time,
instead of requiring road rules and traffic lights to be observed by all.
The Cooperative Research Centre for Contamination Assessment and Remediation of the
Environment (CRC CARE) “brings together industry, government, science and engineering to
prevent, assess and clean up environmental contamination.” One of its founders, Professor
Naidu (2018) has stated:
Soil pollution is particularly insidious. It harms us when we eat food grown in
contaminated soil, it poisons water that flows into dams and catchments, and people
working with soil – or children playing in it – can be exposed directly.
Contaminated soil also disrupts the ecosystem services – the benefits that humans
freely gain from the natural environment, such as water supply, erosion control and
food production – upon which we rely for our quality of life.
We must also place soil pollution in the context of chemical contamination of our
environment more generally, including air and water. In its scale and global
implications, it is the most underrated, under-investigated and poorly understood of all
the essential risks facing humans in the 21st Century.
I estimate that the impact of chemical contamination upon Earth is five times as large as
that of climate change. Humans are the cause of this problem, and humanity must work
together to solve it before it is too late.
Chemical disasters such as Minamata, Bhopal, Seveso, Erin Brockovich’s chromium VI in
drinking water, and Fukushima have typically caused deaths and suffering of thousands of
people. If one person poisons another then the offender may be punished by imprisonment. In
contrast, corporation management and government officials responsible for such disasters are
rarely brought to justice. This has been due to the typical situation where the poisoned victims
must establish a clear technical link between the chemicals released and the health problems
385

experienced against the combined efforts of industry and government to hinder and discredit
them.
The typical situation in a chemical disaster, as mentioned by Cribb (2014) is:
•

The offending company “digs in, denies responsibility and fights through the courts”

•

This leads to frustration, anger and hostility from the public and environmentalists

•

“governments frequently seek to muddy the waters for their own protection, rather
than seeking to resolve the problem.”

The above situation combined with the suffering and death of victims, the real or perceived
lack of justice, and the costs to fight a legal battle, not surprisingly results in an outraged public
and angry green groups. In this situation of wrath, blame and confrontation it is difficult to
arrive at satisfactory solutions for all sides. The affected public often sees no compromise due
to the perceived injustices experienced by the victims. Frequently while all this happens, the
products that have caused harm may remain in use and circulation. At a personal level, is it
perceived as fair to seek a compromise with a person who has been has poisoned, or a child
affected the rest of their life? The directors and managers of the offending companies are far
removed from being personally responsible: it is the company that is fined, no person from the
companies are jailed or individually fined.
So aggregated ignorance has been extensively used by industry and government to suit the
case at hand and becomes an important ignorance type in the area of environmental effects on
health.

ORGANISATIONAL IGNORANCE
As seen from the above discussion of various forms of ignorance, there are many overlaps. This
will again be seen in this section which covers ignorance from a social organisation viewpoint
yet there are distinct characteristics. It is pertinent since it is both the industry and
governmental organisations that are central to the topic this thesis covers.
If an organisation’s management has no awareness of the various forms of ignorance, then
they will lack the foundational first step that is needed to manage unknowns.
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In the business world there have been many views that the global financial crisis and the
collapse of Enron were due to intelligent people choosing to ignore consequences of their
collective behaviour (Elkind 2005). Individual and societal avoidance of problematic
information was highlighted by Heffernan (2012) through his work on wilful blindness. Let us
consider some of the types of ignorance information that can arise, pertinent to this thesis
topic.
Unknown Unknowns
This type of ignorance is a state of total absence of knowledge and there is no awareness of
such ignorance. It has been recognised for some time and has been originally referred to as
“ignorance squared” or “ignorance of ignorance” (Ravetz 1993), also “opaque ignorance”
(Wilholt 2019) or simply unknown unknowns. The earlier shown figure by Wilholt is reproduced
below.

The above figure represents the landscape of ignorance from Torsten Wilholt (2019 fig8.1).
Discussion of the opaque area (unknown unknowns) is present in the Organisational Ignorance
section further on.

Unknown unknowns (or opaque ignorance) can exist for any organisation and represents
ignorance at a point of time usually for organisation members. In many companies dealing with
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high-risk research and development, such as in aerospace, an awareness has long been realised
and sometimes referred to as “unk unks” (Longstaff 2005).
Unknown unknowns can be discovered through the organisation embarking on research and
development, employment of new staff, new equipment or consultants. Feedback from
customers or suppliers or observing competitor actions can also lead to such discovery.
Speculative thinking and scenario and foresight studies by management can also transform
them into known unknowns (Shoemaker 1995, Loveridge 2009).
The employment of new staff particularly ignorant of established knowledge in an organisation
can be used to advantage. For example, Orson Welles produced Citizen Kane (1941) without
any previous filmmaking experience. His ignorance enabled his work without boundaries of
existing knowledge to achieve innovative approaches still used to the current day (Wheldon
2002). New staff, employed for their specialist knowledge and ignorance of the organisation
procedures and approaches may question these in a way that normal staff would not. In
recognising the potential of resultant questions and comments, it may lead to beneficial
changes and knowledge creation. In these examples however ignorance combined with existing
organisational knowledge has been key to good outcomes.
Unknown unknowns can be a relative concept. For example, a pesticide or food additive may
have undergone risk assessment or cost-benefit analysis based on current knowledge and
known unknowns, however when a health or environmental crisis occurs this is usually
attributed to unknown unknowns by the assessment authorities. Yet it may have originated
due to undone science: the known unknown areas of study. The public may be given incorrect
facts and half-truths about the situation. This common situation is where knowable unknowns
are claimed to be unknowable unknowns as a public relations strategy.
Known Unknowns
This ignorance is where there is knowledge on knowledge limits: there are aspects that we
know we have no knowledge about.
Known unknowns can be handled by organisations similarly to unknown unknowns, for
example, R&D, employment of new staff, new equipment or consultants, customer or supplier
feedback and observing competitors.
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This ignorance enables organisations to focus its resources: its priorities can then determine
how much of such ignorance should be addressed. At a simplistic level this may entice the
organisation to sub-contract activities which are outside its management knowledge.
For the case of products potentially causing public health problems, it may be decided,
commonly by industry and regulatory authorities, that such known unknown areas may be best
left with no research undertaken.
Knowable Known Unknowns
Such a situation occurs where something is knowable if sufficient resources, or even
motivation, is allocated, rather remaining simply as a known unknown. This is rational
ignorance.
Mobilised publics will readily recognise and highlight areas of undone science, which can be
thought of as knowable known unknowns. In the case of GMOs and nanoparticles for example,
environmentalists want more research done on long term health effects whereas industry
views such knowledge as undesirable. Although both sides acknowledge the knowable known
unknowns, it is then politicised whether research funding in such areas is worthy or not (Hess
2016).
Ignorance About Existing Knowledge and from Suppressing Knowledge
With the aim of completeness, the various other forms of organisational ignorance, not all
being directly relevant to this thesis, are summarised by Roberts (2015p364) in his following
table and are self-evident. In this thesis only the most relevant forms are covered.
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Secrecy
Within an organisation, secrecy, deliberately creating areas of ignorance, affects the
distribution of organisational power (Dufresne 2008). Trade secrets on environmental products
strategically employ ignorance to suppress knowledge (Proctor 2008). As mentioned
elsewhere, the classification of trade secrets on products is frequently upheld by regulatory
departments without question and in so doing suppresses public knowledge. This situation
ultimately leads to the public being denied knowledge of what they are being exposed to and
what safety tests have been done: quite an illogical situation but made supposedly acceptable
by the inherent forms of ignorance that the public gains in its place.
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A typical example is secrecy in respect to ingredients in a chemical product such as in
fragrances or cosmetics, but also applies to processed foods and pesticides, etc. There are
many laboratories that have advanced equipment that can fully analyse ingredients in chemical
mixtures. To with-hold such information from the public is simply due to the desire to produce
ignorance.
Apart from the secrecy surrounding pesticides, designed to kill living organisms, industry’s
secrecy veil is also applied to harmful effects of medicines. One study (Torka 2019) looked at
‘direct health professional communications’ (DHPCs) which are letters for advising clinicians of
newly revealed evidence of problems and are initiated by regulators and manufacturers. In
Australia, the Therapeutic Goods Administration (TGA) does not make these publicly available.
The researchers requested all DHPCs from manufacturers issued in Australia from 2007 to 2016
inclusive for 207 drugs which had advisories despatched. They also submitted a freedom‐of‐
information (FOI) request with the TGA. Despite following up non respondents, at the end they
had no information for 170 of 207 (82%) of the drugs. The TGA also refused the FOI request.
This led to their conclusion:
Our experience highlights unacceptable secrecy concerning safety warnings previously
sent to thousands of Australian clinicians. In the absence of explicit regulatory policy
supporting disclosure, companies differed in their response. These letters warn of
serious and often life‐threatening harm and guide safer care; full ongoing public access
is needed, ideally in searchable online databases (Torka 2019p551).
It is not difficult to see that a similar statement applicable to many xenochemicals used in the
modern environment.
Government organisation secrecy can be seen when considering the emerging ‘superbug’ issue
for micro-organisms developing medication resistance as demonstrated in the following
example.
A Fungus Called Candida Auris (C.Auris)

A new ‘superbug’, a fungus Candida Auris, which has been around for hundreds of
years, has suddenly started to have devastating effects on people if they have
depressed or developing (as for babies) immune systems. It is but one of many that
have been emerging (Fisher 2018). Fungi, similar to bacteria, are evolving resistance to
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medical treatments of anti-fungal medicines. One of the front-line anti-fungals is
itraconazole which is identical to azole pesticides applied to agricultural crops,
accounting for about a third of all fungicide sales. It seems that there is a possibility that
we have created an environment, through agricultural usage, that has caused the fungi
to evolve to survive such toxins (Chowdhary 2013).
In the last few years, a hushed panic has been happening in hospitals around the world,
with governments being informed but no public announcements made. Dr S Schelenz,
Royal Brompton Hospital’s infectious disease specialist saw the lack of interest “very,
very frustrating” (Richtel 2019). “They obviously didn’t want to lose reputation,” Dr.
Schelenz said. “It hadn’t impacted our surgical outcomes.”
The Brompton hospital eventually closed its I.C.U. for 11 days and the story eventually
told by The Daily Telegraph newspaper. However, internationally it remained quiet,
despite appearing in many countries such as at the Hospital Universitari I Politeenie La
Fe in Spain where within 30 days, 41% of infected patients died. One hospital
spokesperson said that they did not speak to the media since it “is concerned about the
public image of the hospital” (Richtel 2019). This however does not help patients to
make informed decisions on non-urgent matters, for example, whether to have elective
surgery. The same officials would likely not hesitate to tolerate secrecy about a food
poisoning outbreak in a particular restaurant.

It has been illustrated in this section on organisational ignorance that it is a form of ignorance
that is in our present systems of xenochemical approvals. Decisions by industry and regulatory
authorities to research some areas and not others produces unknown unknowns, knowable
unknowns, and knowable known unknowns. Furthermore, the automatic adherence by
regulatory authorities, to industry secrecy classifications produces considerable ignorance for
the public who must use and live with the consequences of such products.
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CRIMINAL IGNORANCE
This ignorance classification is very pertinent to the industry and regulatory authority
combination which has produced ignorance and undone science in environmental areas
contributing to much suffering by the public that has been illustrated in all chapters of this
thesis.
The initial subsection of this type of ignorance is focused on delinquents, where there are
established psychological studies. Although delinquents are the main subject, the substitution
of the offender with industry/medical system/regulatory authority should be evident. The
moralities of the employees in organisations involved in the deliberate generation of ignorance
have parallels to delinquency.
In the later subsections, the focus on the effects from the presence of power is covered in a
subsection titled ‘Denial through the presence of power’. This section considers how powerful
organisations can evade moral and legal reactions. Such power and influence can shape actions
of the supposed perpetrators, influence social reaction, evade or censor, or by manufactured
ignorance, reframe the morality of the actions. Powerful organisations can shape, construct
and enable collective and individual denial.
A following subsection considers large organisation obedience. Modern states have perfected
effective manipulation of military and other personnel (Collins 2008). Bureaucratic
organisations by their nature provide the ‘will to ignorance’ (McGoey 2007) and ‘cover up’ (Katz
1979), for example, the top members of the hierarchy claim no knowledge of what those at the
bottom are doing and those at the bottom were only following orders. Furthermore the
division of labour and specialists enable other organisational members to deny injurious
activity. The reluctance of the legal system to take action against the managers and directors of
companies enable deliberate ignorance strategies to consistently occur. One of the largest
pharmaceutical companies in the world, Pfizer, has criminal track record, a pattern of continual
fraud and dishonesty so longstanding that it can only be understood as an intentional business
model. The many court cases lost in fines by Pfizer has led some observers to conclude "…both
criminal and civil penalties appear to be, to Pfizer at least, a business expense worth incurring"
(Evans 2010p21).
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State denial is subsequently covered where the public faces of states try to modify, reframe
and hide knowledge of illegal and detrimental events. This is followed by a subsection titled
‘Official acknowledgement’ asserting that to awaken people from the suppressive aspects of
denial, it is not a case of imparting knowledge to the people themselves, but that the
neutralisations and normalisations surrounding potentially detrimental actions need
ceremonial and collective renouncement.
It was shown long ago that delinquents commonly expressed guilt and shame about their
actions (Sykes 1957). Most of their time was spent not being delinquent, they valorised “certain
conforming figures” and recognised the difference “between appropriate and inappropriate
targets” (Sykes 1957p666) in respect to their crimes. Sykes and Matza likened youth offenders
as being overcome with a broad morality that was being exhibited by others at the time and
used “techniques of neutralisation” to disconnect from their own morality. As concluded by
Thiel (2015), “These techniques have the effect of neutralizing inter-subjective and external
disapproval of the deviation through linguistic strategies that deny, ignore or transform
knowledge of the morally transgressive nature of an action or of one’s ability to have been able
to avoid it.”
Sykes and Matza described five types of neutralisation as well as Cohen’s (2001) additional “I
don’t know” type:
•

Denial of responsibility
This denial involves claims that they were unable to prevent the transgression. Reasons
can be that they were drunk or high and not in control but at times be attributed to
being led-on by the crowd or they knew no different due to their background. In the
case of workers in the industry/medical system/regulatory authority these last two are
of course important. Some knowledge is utilised to create a form of ignorance of
intention: a denial of their ability to prevent the actions. There are repeated examples
through recent history where industry and regulatory authorities have allowed toxic
chemical products to enter the living environment due to being perceived essential
commercially. But later, due to public casualties and deaths, the products were found
not to have been properly studied originally (DDT, BPA, mercury fillings, etc.).

•

Denial of injury
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This denies hurt due to the transgression, for example, the man attacked was a
seasoned fighter, or the car wrecked was insured. This is similar to the manufactured
ignorance produced by industry on the effects from their chemical products.
•

Denial of the victim
This denial can range from the victim being thought to be of no moral worth, to actually
being a perpetrator. Alternatively, “they started it” so the transgressive act morally
allowed certain behaviours normally deemed immoral or illegal. The implication is that
there was not really a victim so no injury caused. This is similar to industry finding other
causes of the symptoms encountered by people affected likely from other products or
actions, for example, the tobacco industry bringing up all other possible causes of lung
cancer and highlighting no definitive proof of their product being responsible.

•

“I don’t know”
This account for their delinquency implies an ignorance of one’s motivations which
evades moral precepts linguistically. This is like industry, government and medical
associations denying a problem with environmental exposures causing many chronic
health problems.

•

condemnation of condemners
This is where an implication is made that those condemning the delinquent behaviour
are transgressive and so do not have any moral right to pass judgement: “who are they
to say I’m wrong”. This would correspond to the smear campaigns employed by
industry against the scientists, activists and whistle blowers trying to highlight industry’s
transgressions.

•

Appeals to higher loyalty
This is where it is implied that the actions were not from personal desire but were from
a loyalty to others such as religion, family or a gang. This can correspond to the
government regulators being captured by the industry they are supposed to be
regulating.

The last two of the above neutralisation types do not deny moral responsibility but rather are
the placement of certain morals above others to minimise the general wrongfulness.
Thiel (2015) points out that the neutralisation theory suggests that mainstream norms do not
have to be rejected, or new ones learnt. It is more that the growth of deviation or criminality
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results from the flexibility and narrative of the law and custom. Through such flexibility, the
lack of morality in the actions can be denied and rationalised through embracing or ignoring
forms of non- and novel knowledge for the transgression to be morally justified.
The neutralisation theory has been used in the study of many different forms of criminal
behaviour: youth violence, fiddling and pilfering at work, domestic violence, genocide and war
crimes, etc. Thiel (2015p258) summarises: “It can be used to reflect on and understand the
‘banality of evil’: that good people can and do engage in horrific acts – not necessarily because
they are different from the rest of ‘us’, but, in particular situations and circumstances, people
use the inherent flexibility of common cultural guidelines to deny – to themselves and others –
the intentions and outcomes of their actions”. On an individual level, this can be achieved
through a highly paid career in industry. Those that may have realised morality issues will leave
or not be promoted.
We will consider below the various forms of ignorance and motivational actions that can cause
in general, criminal ignorance in respect to the thesis subject.

Pluralistic Ignorance
First written about by Schanck (1932) and Matza (1964), pluralistic ignorance in delinquency
was introduced. This refers to group individual members believing that the group holds certain
norms and values, whereas in reality no individual member holds them. Alternatively,
individual members believe they hold beliefs different to everyone else, but in fact others do
share them. The resultant anxiety that individuals experience due to this situation is not
discussed due to fear of showing a weakness or coming under ridicule. The anxiety may be
transformed into a form of mockery of other members: termed ‘sounding’ or even ‘piss taking’
(Willis 1977). The sounding enables anxiety to be temporarily alleviated but reinforces a group
normative framework that individuals may privately disbelieve. The group norms may then be
misperceived, through neutralisation techniques, individuals may act out such norms. This may
be self-reinforcing since by acting out the perceived norms, it is reinforced to other group
members.
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The above was illustrated in a study of university students (Prentice 1993) where pluralistic
drinking norms were found. The students adjusted their behaviour to support the imagined
high alcohol consumption that their private beliefs did not support.
This type of ignorance seems to apply to the scientists who perform the various studies in
support of the chemical or pharmaceutical companies as has been repeatedly referenced in
many parts of this thesis.
Gøtzsche (2013p38) included a quote from Peter Rost, a former global vice president of
marketing for Pfizer then whistle-blower, after the company would not listen to his illegal
marketing complaints:
It is scary how many similarities there are between this industry and the mob. The mob
makes obscene amounts of money, as does this industry. The side effects of organized
crime are killings and deaths, and the side effects are the same in this industry. The mob
bribes politicians and others, and so does the drug industry ... The difference is, all these
people in the drug industry look upon themselves - well, I'd say 99 percent, anyway look upon themselves as law-abiding citizens, not as citizens who would ever rob a bank
... However, when they get together as a group and manage these corporations,
something seems to happen ... to otherwise good citizens when they are part of a
corporation. It's almost like when you have war atrocities; people do things they don't
think they're capable of. When you're in a group, people can do things they otherwise
wouldn't, because the group can validate what you're doing as okay.

Denial Through the Presence of Power
Society, through criminology, sometimes perceives injurious street crimes with more attention
than highly injurious and illegal state crimes. Juvenile offenders, coming from relatively
powerless positions, have their neutralisation experiences judged negatively as excuses and
lies. Sometimes in these cases neutralisation may incur increased penalties (Maruna 2005).
These aspects are in contrast to powerful organisations where neutralisation can evade moral
and legal reactions. Such power and influence can shape actions of the supposed perpetrators,
influence social reaction, evade or censor, or by manufactured ignorance, reframe the morality
of the actions. We have seen this through history in many examples, some of which were
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discussed in the manufactured ignorance section, such as for the tobacco industry. Cohen
(2001) looked at how modern states manage and construct knowledge of their links with illegal
wars, genocides, torture, terrorism and lack of human rights. He attributed denial for
understanding the normalisation and the use of neutralisation for state-induced suffering.
However in this case the denial is not non-knowledge of things wrong or injurious, but is a
simultaneous condition of both knowing and not knowing. He termed the ‘denial paradox’ as
the situation where in order to evade knowledge of something, there must be some knowledge
of what to evade. So in order to achieve denial, there must be partial knowledge which is not
attended to or acknowledged.
Powerful organisations can shape, construct and enable collective and individual denial. This
may be by exploiting individual psychological inability to live life with full knowledge. Examples
include where family members cannot comprehend intra-familial child abuse (Russell 1986), or
where the nature and scale of the holocaust was not accepted by the European Jews in the
1940s and 50s (Cohen 2001).
Large Organisation Obedience
Modern states have perfected effective manipulation of military and other personnel (Collins
2008). Bureaucratic organisations by their nature provide the ‘will to ignorance’ (McGoey 2007)
and ‘cover up’ (Katz 1979), for example, the top members of the hierarchy claim no knowledge
of what those at the bottom are doing and those at the bottom were only following orders.
Furthermore the division of labour and specialists enable other organisational members to
deny injurious activity.
Conditions of ‘crimes of obedience’ were identified by Kelman & Hamilton (1989). These were
organisational conditions that enabled state crime perpetrators to deny moral aspects of their
actions.
▪

Authorisation: This allows individuals to personally deny responsibility as they acted
under orders from the higher authority.

▪

Routinisation: This acts to normalise morally questionable behaviour. For example,
questioning one’s previous murderous routine would involve questioning the morality
of such actions, so it is simpler to remain in denial and carry on (Bauman 1989).
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▪

Dehumanisation: By regarding certain people as lowly, unwanted, or as animals, denies
their moral worth and humanity, and so permits their ill-treatment.

▪

Pluralistic ignorance (Thiel 2015): In not discussing morality of their actions, the group
normalises and routinises such behaviour.

The above approaches enable people with good moral backgrounds to neutralise, deny and
ignore moral concerns (Alvarez 1997, Arendt 2006, Browning 2001). For example, many of the
soldiers involved in the Holocaust had psychological breakdowns, through to committing
suicide afterwards, but they carried out the murderous activity.
State Denial
The public faces of states try to refract, reframe and hide knowledge of illegal and detrimental
events. Thiel (2015) highlighted various forms of denial by states:
▪

Literal denial: it did not happen.

▪

Interpretative denial: where literal denials have come under scrutiny. Here it may be
admitted that it happened but it is not what it seems.

▪

Implicatory denial: the facts are acknowledged but not the implications.

▪

Condemnation of the condemners: due to exceptional circumstances the state had to
act. This also involves discrediting the moral character of the people affected, denying
their humanity and may even be partly applied to the condemners.

▪

Responsibility denial: they did not intend the injuries that occurred.

▪

Implicatory and interpretive denial: smokescreen-type responses to reframe public
knowledge.

Cohen highlights how the developed world is a passive bystander to the suffering of the lessdeveloped world, war zones, etc. Thiel (2015) attributes this to “state manipulation of
knowledge, the human ability to deny, and readily available techniques of neutralization have,
at least to some degree, normalized barbarism and suffering in the contemporary world.”
Official Acknowledgement
Cohen (2001) asserts that to awaken people from the suppressive aspects of denial is not a
case of imparting knowledge to the people themselves. The neutralisations and normalisations
surrounding potentially detrimental actions need ceremonial and collective renouncement.
Berger (1991) attributes all knowledge as requiring public agreement and ceremony which is
why state denial is so powerful. This makes public knowledge hear-say, rumour, beliefs,
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speculation, etc. until officially transformed lowering the acceptance thresholds. An example of
this is the denials made about torture in the war on terror. Little ceremonial denouncement of
such has occurred enabling the perpetrator’s status to remain intact with the denials accepted
enabling what Cohen (2006) labels the new paradigm of 21st century: torture.
In the UK, in 2004, after being “questioned repeatedly about the effect of the drug industry on
doctors' prescribing, medical education, scientific research, and drug evaluation, government
officials told a parliamentary inquiry last week that there was no evidence of unhealthy
influence” (Moynihan 2004p641). The British House of Commons Health Committee then
reported in 2004-5, (HCHC 2005) on the pharmaceutical industry and found its influence as
enormous and out of control (Collier 2006). It was found that it influenced doctors, charities,
patient groups, journalists and politicians. It also found that the Department of Health
represented the interests of the drug industry. But after having been shown clear evidence of
unhealthy industry influence on public health, government officials decided there was no
unhealthy influence, and the government did nothing.
State-Corporate Collaboration and Corruption
The manufactured ignorance section used some clear examples of industry manufactured
ignorance such as the American Beverage Association purporting to have found that diet soda
enables more weight to be lost than not drinking soda (Peters 2014). These findings
contradicted a huge body of research showing that artificial sweeteners disrupt body
metabolism and are causal for weight gain (Pearlman 2017, Shearer 2016, Swithers 2013, Yang
2010). Another example is the fraudulent beta blocker study which was attributed to leading to
the deaths of as many as 800 000 Europeans (Husten 2014). The discredited paper had
influenced the formulation of a "standard of care" for noncardiac surgery patients in the use of
beta blockers (ESC 2009). The chairman of the committee that formulated the guideline that
benefitted the industry was Poldermans who had been fired for scientific misconduct in 2011
(Husten 2011). Yet the government departments that should be taking action on such
claims/products have been totally silent.
In another example, a US government agency, the EPA, without making any public
announcements, approved the use of glutamic acid (MSG) as a crop pesticide and fertiliser. The
product registration for such uses should have, by law, been announced through the Federal
Register. However in 1997 only a notice was published that firstly it was going to be applied
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without restriction for experimental purposes and a month later that an application for
registration as a pesticide was being made. This initially saw thousands of people allergic to
MSG, suddenly react after eating lettuce and potatoes which had residues present from
spraying applications while growing. An exemption from establishment of an acceptable
exposure tolerance limit and allowance to be used on many crop types was granted by the EPA.
When the manufacturer wanted to market the product as a fungicide and the application was
mentioned in the Federal Register in 2001, the community group, Truth in Labelling Campaign,
filed a formal objection to the EPA (TLC 2019). No reply from the EPA was received until 2004
when EPA officials together with lawyers rang the community group in a conference call
advising that their objections had been discounted and the product registration as a fungicide
would be published in the Federal Register.

In conclusion to this section on criminal ignorance it should be noted from the above and
throughout this thesis research on many problems with industrial products, whether they be
pesticides, fragrances, food additives, cosmetics, drugs, etc., there has been blatant disregard
shown by government departments about the number of people who have been adversely
affected. As mentioned before, if this had been by one individual on another then the
perpetrator would have been jailed, yet government departments allow industry to continue,
mostly without actions taken let alone legal action for such assault on the population. Criminal
ignorance is an apt terminology to describe such generated ignorance.

EPISTEMOLOGY, IGNORANCE AND TOXICOLOGY
The standards for toxins required by regulators reflect research norms for toxicologists. Good
laboratory practice (GLP) is a standard for how experiments for regulators are to be designed,
conducted, and reported (Nature 2010). Factors that directly cause a specific outcome are
required to be determined by tightly controlled experimental designs. This means that such
experiments must have the precise exposures determined without any confounding elements.
In most health effect experiments, this essentially means a sterile environment other than the
xenochemical that is to be studied. It also means that the test subjects are all 100% healthy. As
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will be pointed out in chapter seven, such laboratory situations are far removed from the real
world of thousands of environmental exposures encountered by people who are in a variety of
ages and health conditions. There may be factors in the real world that could contribute to a
certain outcome, even a synergistic effect with another environmental exposure. This produces
a disconnect between a theoretical testing situation and the real-world situation potentially
producing different results. One may logically think that real-world experience would therefore
add to such studies and be actively pursued. The standardisation of such theoretical
approaches without any real-world experience therefore becomes a significant source of
ignorance. This can be illustrated through Kleinman and Suryanarayanans’ (2015) account of
honeybee colony collapse disorder (CCD). This is followed by a section considering how there
can ever be absolute certainty in health effect research studies.
Honeybee Colony Collapse Disorder (CCD).
In the winter of 2004-5 professional beekeepers across the US noticed honeybee colonies they
maintained were inexplicably collapsing. Bees affected by common problems such as parasites,
viruses, and direct pesticide exposure would normally see bee bodies near the hives, yet this
was not the case. Colony Collapse Disorder (CCD) was utilised as a name for this problem which
saw hives vacated by the bees.
Colony health is important to beekeepers as otherwise their income could be affected if the
bees are not in good condition. So over decades a great deal of knowledge on the complex
aspects of colony health has been generated by beekeepers. Epistemically the beekeepers are
non-reductive and attentive to the complex, dynamic, local and environmental conditions. But
as this knowledge is generated far differently from normal laboratory experimental conditions,
from the viewpoint of traditional academic entomology, beekeeper knowledge is imprecise and
is not recognised for making definitive causal claims.
Many experienced beekeepers came to a hypothesis that the newly introduced systemic
insecticides, the neonicotinoids played a major role in CCD. The plant seeds may be soaked in
such chemicals with them being absorbed and retained in the whole plant when it grows.
When conventional toxicological experiments were carried out to simulate the exposure levels
of the neonicotinoids, little measurable effect was found. However, since the regulators have
their standards for testing reflecting epistemic toxicology through an isolated exposure, direct
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effects approach, ignorance may be generated about the subtler, long-term and interactive
effects. This was evidenced by some independent research (Pettis 2012) where three bee
generations in a colony were raised where some hives had a sub-lethal pesticide (the mostcommon neonicotinoid) environment, then all were exposed to a gut parasite. The bees in the
pesticide environment, although having undetectable levels of the pesticide, had significantly
higher levels of the pathogen. It was concluded that “interactions between pesticides and
pathogens could be a major contributor to increased mortality.”
In response to bee deaths raised by French beekeepers in the mid-90s the pesticide maker,
Bayer, performed standard toxicological testing to determine LD50s (the lethal dosage that kills
50% of the test population). But, they did not move to understand the complex causal
pathways the beekeepers proposed for their bee deaths.
Later, Bayer set up some field studies where hives were placed next to pesticide treated
sunflower crops with enclosed tents for several metres. Bayer found no measurable bee effects
and found very low levels of insecticide in the sunflowers: well below the no observable effect
levels established in lab trials. Bayer then concluded that “there is no definitive evidence of the
company’s systemic insecticides contributing to elevated levels of honey bee deaths”
(Kleinman 2015p186). This was contrary to field bee studies by beekeepers and various lab
studies by academic scientists, Bayer had taken a false negative approach. The company then
argued in the following ways:
•

Dismissed the beekeeper and academic research by saying it did not conform to the
institutionalised epistemic toxicological research approach.

•

Attributed the main causes of CCD to mites, nutritional deficiencies, pathogens and
beekeeper use of unapproved miticides (Fischer 2009).

•

Highlighted that the pesticides had been used in US agriculture for more than a decade
before the first report of CCD

•

Claimed that farmers release clouds of pesticide into the air and the paths of the bees.

After Bayer’s patent for its main neonicotinoid product finished a new set of systemic
insecticides, the ketoenols was released. The US EPA however approved the release of the
main product “Movento” conditional on bee toxicity testing in the field. So, in 2009, Bayer
approached a beekeeper organisation to assist them in the field experiment. However, Bayer
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controlled the experiment rather than the beekeepers having any significant collaboration in
the experiment design or its conduct. The experiment concluded that there was no chronic
effects of the insecticide and that it could be applied to blooming crops, the time when bees
foraged on the plants. The beekeepers were quite dissatisfied with the experiment and pointed
shortcomings as below:
•

The citrus was sprayed during bloom, a period of 2 weeks, which is also the period they
exposed the hives. This meant that any content in the nectar and pollen was from the
immediate spray rather than the long-term systemic effects which is the main pesticide
function. So it was no surprise that the sampled nectar, pollen and blossoms had low
pesticide levels.

•

The beekeepers had asked for a 12-month study, whereas Bayer wanted 2 months.
Finally Bayer used 7 months at which point there were no observed differences, yet
when the participating beekeepers inspected the hives at 9 and 10 month time points,
there were significantly fewer pesticide exposed hives alive compared to controls.
These results were dismissed by Bayer attributing the results to different beekeeper
managements practices.

The beekeepers had been obliged to assist-only in the experiment due to the EPA and
dominant players insisting that the beekeepers’ knowledge, their expertise, was not credible.
The epistemic form of testing that Bayer relied on ignored other aspects the beekeepers had
raised of bio-accumulation and other environmental interactions.
In another later development of studies of CCD, to increase honey yields, high fructose corn
syrup is made available for the colonies to feed on through the winter due to all the honey
being taken. When the corn seeds were treated with neonicotinoids, CCD was observed up to
23 weeks in the hives supplied corn syrup from such systemically treated corn (Chensheng
2014).
An article later published (Siviter 2021) identified specific pesticide combinations that pose a
substantial threat to bees, causing more damage than previously thought concluding that when
bees interact with multiple agrochemicals bee mortality can increase significantly.
Situations such as the CCD issue can be highlighted to the authorities to right the wrongs as the
beekeepers have been trying to do for the last couple of decades. But given the close
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connections between the government and corporations, and the massive resources available to
corporations such as Bayer, the regulations need only be enforced. As they are based on an
epistemic form of knowledge creation, Bayer needs only assert that these be adhered to. In
doing so, they contribute to the production of ignorance by arguing that the knowledge and
data produced by beekeepers is not knowledge at all. There is also a “sound science” approach
to regulation by the US EPA which prohibits use of observational data in federal rulemaking
(Edwards 2008, Kleinman 2015p189). Furthermore, most regulatory policy is based on
preference for false-negative over false-positive results: a willingness not to remove a product
that may be doing harm, rather than restricting a chemical that could be safe.
In 2018, the EU Commission restricted three neonicotinoid compounds for use only on seeds
and plants in greenhouses. The Australian regulators argue that no such restrictions are
required as CCD has not been documented in Australia. It is however acknowledged that as
with all environmental effects on health, there can be other factors also contributing to the
above effects. As with any scientific study it is always good to restrict the number of exposure
variables in the study to make such studies more simple and less expensive. When another
common chemical in the environment, like glyphosate, is considered, then another contributor
to the above CCD can be seen. Glyphosate is not just a herbicide, it was also patented as an
antibiotic. This means that bees in contact with plants treated with glyphosate, will act on the
important bacteria in the bee’s digestive tract, leaving it more vulnerable to illness due to
effects on the immune system (Di Prisco 2013, Brandt 2017). This has been covered in chapter
five on its same effects on humans. The microbiome can affect health, mood and even weight
gain.
If one takes one step back from the specifics of CCD, let us briefly reflect on the principle of
systemic pesticides and some later studies which have come out on the neonicotinoid group of
pesticides. The CCD situation can be regarded as another canary in the coal mine situation for
environmental effects on human health.
Consider firstly the principle of systemic pesticides: they diffuse throughout the plant to be
effective as a pesticide should insects try to eat the plant and clearly they are persistent for the
entire plant life cycle from seed to harvest. The fact that they are also in the pollen and nectar
is not surprising although being also found in wildflowers surrounding such fields is surprising
405

(Botías 2015). In light of their persistence, there are now background levels throughout the
world (Mineau 2013). They have even been found in US congressional cafeteria food (ABC
2015), demonstrating just how pervasive they have become in our food supply. It seems
obvious they also have potential to accumulate in the animals and humans that are continually
consuming such plants and that these would likely not be good for us in light of their effect on
insects.
It seems that there is almost a monopoly in the seed industry, backed by the insurance
companies who see neonicotinoid use as a guarantee for crop success against pests. This leaves
farmers with little choice in their use. It also extends to most garden plants (FOTE 2013),
further adding to the CCD situation.
Neonicotinoids have also been shown to have toxic effects on invertebrates, birds and other
wildlife consuming insects (Eng 2019, Mineau 2013).
It has been estimated that toxicity levels for insects on American agricultural land is about 48
times more toxic than it was two decades ago. Furthermore, the neonicotinoid pesticides
accounted for 92% of this toxicity load between 1992 and 2014 (DiBartolomeis 2019). However
the situation becomes tragic when there is emerging evidence that neonicotinoid-treated seeds
provide insignificant financial or agricultural benefits overall for farmers in soybeans, for
example (USEPA 2014, Mourtzinis 2019).
This example has shown that although it is generally accepted that knowledge and power are
related, ignorance and power can also be linked. Industry in the example was empowered to
produce ignorance by the established norms and practices of institutionalised epistemic
toxicology: the social organisation of science. This, plus having resources to impress its position
on the stakeholders and the public enables industry interests to prevail.
Absolute Certainty in Health Research Studies
Although the above CCD situation coverage highlights differences in real life to standardised lab
testing, let us put this aside for the time being and simply consider how absolute certainty can
be achieved in lab-based health research on xenochemical exposure effects.
The U.S. Academy of Sciences has pointed out
[I]t is neither practical nor desirable to attempt to test every chemical (or mixture)
against every end point during a wide range of life stages. The committee recommends
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toxicity screening of every agent to which there is a strong potential for human
exposure. A well-designed tiered strategy could help to set priorities among
environmental agents for screening and could identify end points of mechanisms of
action that would trigger more in-depth testing for various end points or in various life
stages (NRC 2007).
Such a statement highlights that there will always be ignorance present with health effects
from xenochemicals whether individually or as mixtures. The push by industry to get their
product approved and sold produces a very tight window for such testing and approval.
From the published literature, low dose health effect studies are clearly difficult to replicate.
Sometimes epidemiologic studies are performed opportunistically when a chemical spill occurs
but is done only on a small percentage of these situations. For example, in the New Orleans
contamination issue covered by Frickel (2014a), mentioned previously in this chapter, the
regulatory authorities were more consumed in seemingly reassuring the public that the
contamination was at safe levels despite the many shortcomings of their assessment, rather
than use the opportunity to study any health effects experienced.
Passive forms of ignorance generation have been identified by Kourany and Carrier (2019) in
respect to the framework and methodologies used in research studies. Framework influence
was illustrated in cancer research where there had been significant anomalies in the somatic
mutations approach to cancer research and it was realised that clear correlations of genetic
alterations had been overlooked (Bedessem 2019). The physician Emil Lou, who first noticed
the alterations said “It’s right in front of our face, but if that’s not what people are focusing on,
they’re going to miss it” (Callier 2018). Elliott (2014, 2016) drew highlighted that typical
laboratory guidelines provide large scope in study design in respect to choosing test animals,
adjusting doses, or selecting statistical procedures. He illustrated this in testing for the risks
associated with genetically modified Bt maize, the standard required pure Bt protein rather
than the maize itself. This may obscure the possible toxic effects on the maize plant from the
genetic modification (Elliott 2016). Methodology-created ignorance is illustrated in considering
the two methods of treating patients. The orthodox evidenced-based approach is based on
trials on large numbers of animals or people with the conclusions for treatment simply
averaged. However treatment, especially by drugs, has various effects in different people. A
personalised medicine approach can be more reliable and relevant.
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Some studies utilize tens of thousands of animals and are rarely replicated due to the expense.
In a study on dibenzopyrene, 42000 trout were fed very low doses, .45ppm, to detect one
additional cancer in 1000 trout. This is because studies using a small number of test animals
can be confounded due to non-uniform feed, different animal strains, the lab environment
varying between the studies, etc. This can lead to problems in replicating such studies.
Industry has used the difficulties in replication to argue against low dose effects of chemicals
such as BPA covered in the Manufactured Ignorance section previously. Some further examples
are:
•

A study by Ryan (2010) where rats were fed BPA during pregnancy and lactation
showed no effects on either the male or female offspring, was contrary to other studies
that had. This then saw debate about whether the rat strain used had been appropriate.

•

A 24-hour human urine and serum profiling of BPA in high dietary exposure
(Teeguarden 2011) which was criticised as lacking in a number of areas some of which
were (vom Saal 2012):
▪

The dosage fed in the meals to the small number of participants was not defined
and suspected to be very low, conflicting with “High Dietary Exposure” as used
in the title.

▪

The urine BPA residues detected were lower than the NHANES US population
survey results.

▪

The authors withdrew BPA containing food from five families and found that
BPA levels dropped to a third of those previous and returned to original levels
when no food restrictions were made. This conflicts with the authors’ statement
that in the real world, there is little BPA exposure.

•

The first study to link BPA to prostate enlargement (vom Saal 1998) was attempted to
be replicated by two labs using the same mice strain and same research design. Neither
lab found changes in sperm production or prostatic size. The original researcher
responded: “A critical issue in experiments concerning effects of low doses of estrogenic
chemicals is that a common rodent feed used in toxicological studies has been reported
by investigators at the National Institute of Environmental Health Sciences (Thigpen
2003) to be highly variable in estrogenic activity … raising the possibility that endocrine-
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disrupting components in this feed played a role in the failure of these studies to show
low-dose effects of BPA” (vom Saal 2005p929).
•

Nagel (1997) found mouse prostate effects and when another lab attempted the same
study didn’t find the same results but found that different effects occur with different
mice strains (Ashby 2001).

•

Sharpe (1995) conducted a study with phthalates on rats exposed in the womb, finding
reduced testicular weights, yet he could not replicate the experiment (Sharpe 1998).

The common trend in most of the studies done on BPA was a biasing effect of industry funded
studies: “As of the end of 2004, we are aware of 21 studies that report no harm in response to
low doses of BPA. Source of funding is highly correlated with positive or negative findings in
published studies, 94 of 104 (90 percent) report significant effects at doses of BPA, 50
mg/kg/day. No industry funded studies (0 of 11, or 0 percent) report significant effects at these
same doses” (vom Saal 2005p928).
Following his early BPA prostate studies, vom Saal reported: “Dow Chemical sent a guy down
here and he said we can arrive at a mutually beneficial outcome, where you don’t publish this
work on bisphenol A until the chemical industry has replicated your study, and approval for
publication was received by all the plastic manufacturers” (Krimsky 2000).
It has been mentioned numerous times in this thesis that the source of funding affects the
outcome of a study. This has been shown in biomedical science (Krimsky 2003), in toxicology
(Michaels 2008a,b), public health (McGarity 2008), global warming (Gelbspan 1997), nutrition
(Nestle 2001; Levine 2003) and “almost any academic discipline with strong commercial ties”
(Krimsky 2014p246). Due to the sensitivity required in low dose studies, it is expected that the
‘funding effect’ will hamper recognition of low dose effects in the science.
There seems to be a growing trend, influenced mainly by the chemical and pharmaceutical
industry, to demand proof rather than the use of precaution in approaches to public health. Yet
absolute proof in public health and medicine is rarely achieved. Those affected say, that for any
public health incident, especially with xenochemical exposures or pollution, the knee-jerk
response from health authorities is usually that the situation is safe and there is no clear proof
or evidence to warrant concern.
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The study of disease in humans is complex. One cannot subject people to suspected toxic
chemicals to determine effects or dosages that may cause an effect. As a result, animal testing
is employed which may not directly represent equivalent effects on people. This point is argued
as positive or negative by industry from time to time as suits their case at hand.
Another way is to study accidental exposures in the human population or even after a chemical
has been released for use, although the latter usually only occurs when a problem has started
to happen, after people have been detrimentally affected. This, as mentioned at the start of
this section for disaster situations, is rarely made use of by government authorities due to their
usual rush to downplay the incident. The original epidemiologic and lab studies, with their
uncertainties and shortcomings, must be extrapolated by the regulatory authorities without
absolute certainty. Since the chemical products have the benefit of being innocent until
‘proven’ otherwise the regulatory authorities cannot be effective if such ‘proof’ is required.
“The best available evidence must be sufficient” (Michaels 2008ap91).

BIOMEDICAL ADVERSE-EVENT UNDER-REPORTING
Throughout this thesis there are many examples where there is evidence that various forms of
ignorance have been deliberately created by combinations of industry and government. If
adverse reports of health effects from various products can be suppressed, ultimately resulting
in ignorance of any problems, then this can be a preferred method of ignorance production.
This section briefly considers this issue.
Kostoff’s (2016) look at the under-reporting of adverse events in the biomedical literature
virtually established this matter-of-factly (Kostoff 2016p11):
Government, industrial, and foundation sponsors have both missions and agendas.
Sometimes, in order to further specific agendas, the integrity of the research product
may have to be compromised. For example, critical research may go un-funded (Frickel
2010), research findings may be suppressed (Martin 1999a), and research may be
‘manufactured’ (Gøtzsche 2013, Kassirer 2005). Some of the incentives for suppressing
dissent in research are summarized by Delborne (2016), Martin (1999b), and Schumm
(2015), and some specific examples of suppression of dissent in science include the
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research of Hess (1999), Kuehn (2004), Martin (2015), and McCulloch and Tweedale
(2007).
Some of the reasons that industrial research tends to favour industrial products are
shown in Amiri et al. (2014) and Krimsky (2003). Collusion among government, industry,
and research performer organizations has been reported extensively, and valuable
summaries can be found in Dickson (1984), Lewis (2014), and Primack and von Hippel
(1974).
Kostoff (2015) lists literature claiming under-reporting of adverse events. One of the most
concerning ways to under-report is by deliberate suppression of research findings due to:
•

Negative results making the sponsoring organisations, journals, or the authors
themselves reluctant to publish

•

Adverse events that make industry or the government reluctant to publish

•

Possible commercial effects to industry

•

The lack of ethics in the research

Some of the incentives to produce inadequate literature or undone science (Martin 1999a) are:
•

The benefits to industry in concealing adverse effects

•

Donor pressures on governments

•

Industry growth advantages in respect to employment improvements for governments

•

Professional journals/societies industry-sponsored have journalist editors who must
maintain industry positive literature

•

Journal editors who are pressured to produce industry positive (selective) literature due
to advertising revenue

•

Researchers depending on grants/sponsorships from industry are influenced to research
only topics of interest and results attractive to industry. This may also be related to
future employment by industry.

As mentioned above, while there are many studies showing how the science has been
distorted, and elsewhere in this thesis by biased review committees and media, these are only
the ones that are fortunately found out. The industry and government go to great lengths to
hide such activities and there would likely be the majority that are never realised. Most of the
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exposures result from court cases and whistle-blowers. Few people are prepared to become
whistle-blowers due to the resulting professional and financial suicide (Lewis 2014, Martin
2008) and so the majority of factual distortions remain hidden.
The above considerations are further developed in the next chapter which will take the above
situation into account and will critique standard knowledge-producing processes, consider
vested interests (funding effect), bias, undone science, lack of public reporting, lobbying and
related regulation failures.

THE NEED FOR EVERGREEN SCIENCE POLICY ILLUSTRATED BY
CALCITONIN HORMONE
The length of time on the market is frequently used by health and regulatory authorities in
assurances of safety of various synthetic products. However “a prolonged period on the market
is no guarantee of safety” (Lexchin, 2014p18). Such assurances of safety then create ignorance
of possible long-term effects. Consider for example, a drug registered decades ago for
increasing calcium levels in the bones and decreasing the levels in the blood. Synthetic
“calcitonin is used as a nasal spray to treat osteoporosis (loss of calcium in bones), an injection
to treat Paget’s disease (a chronic bone disorder) and hypercalcemia (high blood calcium)”
(Health Canada 2013). However long-term use of the synthetic hormone leads to increased
risks of various types of cancer: long term use was not studied in respect to cancer (EMA 2020).
The need for what Reyner (2015) termed “evergreen science policy” where non-knowledge and
knowledge are “placed on probation with respect to potential new knowledge or ignorance” is
needed in respect to post-market surveillance of chemical products. The validity of the
product’s approval would therefore not rest in knowledge stability but would remain in a
probationary state for anticipated changes. However, in practice this is not a simple task to
pursue in post-market surveillance due to the conflicting aspects of power in decision making
and its implementation (Carpenter 2006, Light 2010) as will be seen in a previous section.
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CONCLUSION
This chapter has illustrated that most of the problems in recognising that environmental
exposures cause health effects can be explained by undone science and the generation of
ignorance by industry and the government. Ignorance, sometimes aided by undone science,
has been used to hide or mislead the public on health effects resulting from the use of many
industry products.
It has been said that “[i]Ignorance can be made or unmade and science can be complicit in
either process” (Proctor 2008p3). Experience by authors such as Kleinman and Suryanarayanan
(2015p183) shows that manufacturing uncertainty is a strategy used by corporations to
advance their interests: “The stories of companies hiding data, falsifying evidence, or
selectively using findings to advance their interests are legend.”
Research into the health effects on humans from the modern environment they live in does not
interest industry in general. In today’s technology-based society, it is an advantage for industry
to invest in researching innovative technologies, such as biotechnology, communication
technology and nanotechnology, to ensure its financial success. It has little desire to know
about the environmental, health, safety and societal implications of those technologies. Since
there is no drive to research such aspects, ignorance in these areas is socially produced.
Within agnotology, undone science is commonly classified as “known unknowns”, although in
researching areas of undone science, nescience (or knowledge we discover as a surprise) can
result (Gross 2010). Social movements can view future research areas as positive nonknowledge whereas industry may view them as negative non-knowledge. Undone science
typically involves a systematic underfunding of certain research areas. Those few scientists who
do research in those topics can experience various industry-backed reactions to their work. If
there are social benefits in not pursuing a line of research, social movements can also create
undone science (Frickel 2010, Kempner 2005), e.g., animal testing.
Conflicts have occurred over decades between social movements and government and/or
industry on the credibility of information which fed into a risk the assessment of existing or
emerging technologies or products. Broader epistemic conflict also results from how
knowledge, or the lack of it, is translated into policy.
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In issues related to environmental effects on health, industry and government departments
frequently cite studies that illustrate their claims of little or no risk. At the same time, they may
even claim there is not enough research to substantiate any safety-assessment modification or
regulatory action. So apart from simply representing an absence of knowledge, undone science
can represent a structured absence (Hess 2016) created by social inequality which determines
which areas of research are to be funded. Any analysis of undone science is perspectival due to
the inherent differences over the importance of getting such research done.
Undone science does draw attention to an epistemic dimension of all social movements. After
people experienced health effects apparently associated with environmental exposures, they
may look for research into the issues. Because little or no research has been carried out, those
affected may be dismissed by the orthodox system. When social movements then call for
research, and it isn’t funded or carried out, this leads to undone science.

This chapter has shown that industry interests frequently use undone science to focus on the
desired areas of knowledge that are positive for their products. Industry’s priority is the sale of
its products rather than investigating whether such products are detrimental in any way,
especially on public health. This sees the active generation of undone science which can also be
used to industry’s advantage as a delaying tactic. When undesirable aspects of a product may
be highlighted in the future, industry can argue that insufficient studies done to prove any
detrimental effects. Two examples were covered to demonstrate this, ionising radiation and
sunscreens, to highlight the amount of undone science about technologies that are commonly
regarded as proven and helpful in achieving a high standard of living. These examples
illustrated the lack of studies done in respect to their effects on human health: the undone
science which the public is generally ignorant of.
To illustrate aspects of recognising ignorance, Roy and Zeckhauser (2015) used the concept of a
consequential amazing development (CAD), what Gross (2010) had termed “nescience”.
Cognitive anchoring to an initial hypothesis severely limits the contemplation of consequences
of any CADs or uncertainty, and results in a complementary failing due to such bias or beliefs
(Michotte 1963, Rips 2011). This may also lead to failure to learn, the possibility of overlooking
evidence of causality, or on the other hand concluding more than the evidence supports. To
avoid a state of consequential ignorance, self-awareness and acknowledgement of CADs is
414

required. However this is hindered by overconfidence and salience (Roy 2015). A CAD typically
shows vulnerability and is influenced by information processing and storage psychology.
A common industry response to any detrimental studies of its products is to manufacture
uncertainty or doubt around those studies, to enable continued product sales and to protect
itself from potential liabilities if the product is later deemed a dangerous good. When a
company realises from its own research or evaluations that there will be health consequences,
this usually creates an incentive to manufacture ignorance: there are numerous stories of
companies hiding data, falsifying evidence and selectively using findings for their advancement.
The tobacco industry is the classic case, which saw actions to generate uncertainty, doubt, and
ignorance through advertising, misleading press releases, support for alternative research,
establishment of research institutes and funding of supportive research (Proctor 2008). The net
result of such actions is the creation of ignorance in the general public and regulatory
authorities, to effectively maintain the company’s bottom line by keeping such products on the
market and in use.
One of the common measures used to downplay published studies that are counter to industry
interests is to employ doubt alongside the manufacture of ignorance. Detrimental product
study results are put into doubt by showing contrary results through government committees,
think tanks and all types of media (including scientific journals). The many ways of
manufacturing ignorance were covered by considering examples from pharmaceutical
companies, the tobacco industry, Roundup herbicide, aspirin and Reye’s syndrome, berylliosis,
phenylpropanolamine, breast-cancer, red tides, vaccines, aspartame, Splenda, baby powder,
biosludge, fluoridation of drinking water, and bisphenol A (BPA). Although manufactured
ignorance can take many forms, as illustrated in these examples, it has common results for
most environmental-exposure crises. A frequent approach is to blame the victims. Crises can
last for decades before any action is taken. With lead issues, blame ranged from the children’s
bad behaviour through to the parents’ lack of discipline, lack of moral values and even being
single parents (Warren 2000). Asbestos mine workers with lung problems were blamed for
smoking or having an unhealthy lifestyle (Schneider 2004). After health-warning labels were
put on cigarette packets, blame was put on smokers for ignoring the warning (Michaels 2008a).
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After legal discovery in legal cases, as with asbestos, lead, tobacco, glyphosate, etc., industry
documents clearly show that the companies involved knew the extent of the problems,
deliberately covered that knowledge up and actively criticised any similar knowledge in the
public domain.
Selective ignorance occurs when specific information on a topic is produced but there is a
failure to produce any other information. This is unavoidable in practice since not every aspect
of a topic can be studied in detail due to time and funding limitations. Full information on a
topic can influence major public policy or cultural forces. It therefore becomes attractive for
powerful interest groups to use selective ignorance on socially relevant topics and it is
important for society to recognise this. It is produced most often through (Frickel 2014a):
secrecy (Rappert 2014), censorship (Galison 2008), deceit and suppression (Markowitz 2002,
Proctor 1995), denial (McGoey 2012a), and doubt (Michaels 2005ab, Oreskes 2011). In its
simplest form, selective ignorance could arise from clear social decisions to fund one area of
research and not another, e.g., cancer cures rather than cancer prevention. The complexities of
this type of ignorance were covered in this chapter.
It also covered knowledge sequestration (Frickel 2014a), where some knowledge is prevented
from being circulated. There is a significant body of research which highlights how industry and
government have endeavoured to stop the flow of information in research and media
(Delborne 2008, Martin 1986,1996,2007, Stocking 2015).
Ignorance can also stem from the “unintended consequences of social action” (Frickel
2014ap270). Ignorance can be produced by politically or self-serving deviant science, perhaps
leading to a conclusion that greater public transparency or scientific autonomy would reduce
ignorance. But it must also be recognised that ignorance may be produced by “structural
pressures, institutional arrangements and the normative cultures that order everyday scientific
practice and decision-making” (Frickel 2014ap270), e.g., research funding and academic tenure.
The cases of honeybee colony collapse disorder (CCD) and Frickel’s (2014b) Hurricane Katrina
contaminated-soil-situation were discussed.
Frickel (2014a) cites examples of the institutional production of ignorance like the barriers
encountered in dealing with the “sniff test” done by the public for single-point air samples
(Mayer 2014), the seafood safety controversy following the BP Deepwater Horizon oil spill in
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2010, and various other writings on disaster situations. The approach of government
authorities in addressing such situations is not to use the latest and most-appropriate scientific
testing and specific evaluations, but rather to use off-the-shelf, traditional methods, some of
which are many decades old. The shortcomings of such approaches generally leave the public
in a “knowledge vacuum” as seen in the examples. Other examples of selective ignorance
include agricultural research, GMOs, titanium dioxide, vaccine safety, air pollution, synthetic
vitamin supplements, and salt.
Rational selective ignorance is commonly employed so that one’s limited energy, time and
cognitive capacity can be applied to activities deemed the most important. In employing
rational ignorance in this way it becomes beneficial, a “knowable known unknown” (Roberts
2015p362). However there are times when the decision to forego knowledge acquisition can be
harmful. Rational ignorance has no tie with moral principles. Its rationality is only relative to
the decision-maker maximising their objectives (Becker 1976). Somin (2015) gives the example
of a mafia boss devoting his time and energy to aspects that will enable his protection racket to
operate efficiently rather than studying ethical philosophies that could make him a better
person.
Rational selective ignorance was illustrated in the regulatory practice of extrapolating data,
usually attributed to governmental underfunding but commonly favourable to industry. Frickel
(2014b) highlighted method in this in the US EPA’s analyses of soil contamination following
Hurricane Katrina: the risk assessments of 70% of the 141 contaminants were extrapolated
from a relatively small number of tests (most of the chemicals had never been tested for cancer
risk). Another example is in nanotechnology: nanoscale chemicals are presumed safe by
regulatory authorities due to their “similar” structure to existing chemicals (Hess 2010,
Lamprou 2011).
Two types of ignorance were distinguished as similar to but different from rational ignorance:
inadvertent ignorance, where a body of knowledge is overlooked by a person who has no idea
that it exists (Friedman 2005), and irrational ignorance, when an individual avoids information
that may be counter to their beliefs or goals. “Motivated scepticism” may lead an individual to
avoid information that first appears to be counter to their belief yet may have been useful to
achieve their goals (Taber 2006). Various examples of rational ignorance in respect to health
effects were given related to various food preservatives.
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Aggregated ignorance (introduced in this thesis) is generated by the very authorities
charged with protecting the public, as seen repeatedly in this thesis research. The most
common theme encountered is examining the effect of thousands of xenochemical exposures
on human health by considering each on an individual basis ignoring combined effects,
potentiation and synergism in the real world. Studying aggregation of all exposures is avoided,
allowing only the comparison of test results (conducted in ideal lab environments) of each
chemical on its own on selectively chosen health effects. This ignores hundreds of other effects
like endocrine system disruption. Usually each xenochemical is progressively dismissed as
causing any effects in low concentrations with the huge amount of undone science remaining.
This approach also carries through to the legal system.
The aggregation issue can also be used in an opposite way that proves convenient for health
authorities to water down any hot-spots. A top-down system used by health authorities can
erase vulnerable communities if defined by geography, occupation or personal biological data
(Roberts 2015). This avoids exposure effects for chemicals, individuals or groups that may be
present in certain geographical locations. The example in this chapter illustrated how
communities next to petrochemical plants along the Mississippi River have their health data
combined with that from communities living in areas well away from them, so the localised
health problems are not highlighted.
The same effect is seen through the human biomonitoring results of the CDC, sourced through
the National Health and Nutrition Examination Survey (NHANES). While acknowledging the
quantity of chemicals the population of today is exposed to and retains, its lack of geographic
or worker-specific break-up etc. implies we are all exposed fairly equally. However, this may be
far from the actual case. Individual examples of chemical products were given to demonstrate
this, including localised environmental disasters.
As has been shown, there is significant overlap between the various forms of ignorance. This
was also seen in organisational ignorance, but it was still pertinent to include as both industry
and governmental organisations are central to this thesis. If an organisation’s management has
no awareness of the various forms of ignorance, they will lack the foundational first step
needed to manage unknowns.
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In the business world many believe that the global financial crisis and Enron’s collapse were
due to intelligent people choosing to ignore the consequences of their collective behaviour
(Elkind 2005). Individual and societal avoidance of problematic information was highlighted by
Heffernan (2012) through her work on wilful blindness. The types of organisational ignorance
that can arise were discussed in this thesis: unknown unknowns, known unknowns, knowable
known unknowns and secrecy.
This thesis considers the category of criminal ignorance as pertinent to the industry and
regulatory authority close links that have produced ignorance and undone science on
environmental effects, and contributed to much public suffering. This type of ignorance was
introduced by focusing on established psychological studies of delinquents. Although juvenile
delinquents were the main subject, the same analysis can be applied to authorities in industry,
the medical system and regulatory bodies, which might be called institutional delinquents. The
morality of employees in organisations involved in the deliberate generation of ignorance has
parallels to delinquency. Various forms of ignorance and motivational actions that can cause
criminal ignorance were considered: pluralistic ignorance, denial through the presence of
power, large organisation obedience, state denial, official acknowledgement and statecorporate collaboration and corruption.
The section Denial Through the Presence of Power considered how powerful organisations can
evade moral and legal reactions. Such power and influence can shape the actions of the
supposed perpetrators, influence social reaction, evade or censor, or (by manufactured
ignorance) reframe the morality of the actions in question. Powerful organisations can shape,
construct and enable collective and individual denial.
The following subsection considered large organisation obedience. Modern states have
perfected the effective manipulation of military and other state-employed personnel (Collins
2008). Bureaucratic organisations, by their nature, provide the “will to ignorance” (McGoey
2007) and “cover up” (Katz 1979). For example, the top members in the hierarchy can claim no
knowledge of what those at the bottom are doing, and those at the bottom were only following
orders. Furthermore, the division of labour and specialists enable other organisational
members to deny injurious activity.
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State denial was also covered under criminal ignorance, where the public faces of states try to
refract, reframe and hide knowledge of illegal and detrimental actions. This was followed by a
subsection titled Official Acknowledgement, which asserted that to awaken people from the
suppressive aspects of denial, it is not a case of imparting knowledge to the people themselves.
Instead, the neutralisations and normalisations surrounding potentially detrimental actions
need ceremonial and collective renouncement.
The common types of neutralisation methods were discussed: denial of responsibility, denial of
injury, denial of victim, the “I don’t know” approach, condemnation of condemners, and appeal
to higher loyalties. The last two types do not deny moral responsibility but rather show the
placement of certain morals above others to minimise the general wrongfulness. Thiel (2015)
pointed out the neutralisation theory suggests that mainstream norms do not have to be
rejected, or new ones learnt. It is more that the growth of deviation or criminality results from
the flexibility and narrative of law and custom. Through such flexibility, the lack of morality in
the actions can be denied and rationalised by embracing or ignoring forms of non- and novel
knowledge for the transgression to be morally justified.
The neutralisation theory has been used to study many different forms of criminal behaviour:
youth violence, fiddling and pilfering at work, domestic violence, genocide and war crimes, etc.
Thiel (2015p258) mentioned that “good people can and do engage in horrific acts – not
necessarily because they are different from the rest of ‘us’, but, in particular situations and
circumstances, people use the inherent flexibility of common cultural guidelines to deny – to
themselves and others – the intentions and outcomes of their actions”. On an individual level,
this can be achieved through a highly paid career in industry. Those who may have realised
moral issues will leave or not have been promoted.
The chapter also considered toxicology standards required by regulators that reflect the
research norms for toxicologists. Good laboratory practice (GLP) is a standard for how
experiments for regulators are to be designed, conducted and reported (Nature 2010). Factors
that directly cause a specific outcome must be determined by tightly controlled experimental
designs, so such experiments must have the precise chemical exposures determined without
any confounding elements. In most health-effect experiments, this essentially means a sterile
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environment other than the xenochemical being studied. It also means that the test subjects
are all 100% healthy.
Such laboratory situations are far removed from the real world of thousands of environmental
exposures encountered by people of a variety of ages and health conditions. There may be
real-world factors that could contribute to a certain outcome, even a synergistic effect with
another environmental exposure, which produces a disconnect between the results in a
theoretical testing situation and the real-world situation. One may logically think that realworld experience would add to such studies and be actively pursued. The standardisation of
such theoretical approaches without any real-world experience therefore becomes a significant
source of ignorance through related undone science. This was illustrated through Kleinman and
Suryanarayanans’ (2015) account of CCD.
This thesis has provided many examples where various forms of ignorance have been
deliberately created by combinations of industry and government. If adverse reports of health
effects from various products can be suppressed, ultimately resulting in ignorance of any
problems, then this can become a preferred method of ignorance production.
Length of time on the market is frequently used by health and regulatory authorities when they
assure the safety of various synthetic products. However “a prolonged period on the market is
no guarantee of safety” (Lexchin, 2014p18). Such assurances of safety then create ignorance of
possible long-term effects as Illustrated by the case with the hormone calcitonin. This drug has
been used for decades for osteoporosis (loss of calcium in bones), Paget’s disease (a chronic
bone disorder) and hypercalcemia (high blood calcium) (Health Canada 2013). However, longterm use of the synthetic hormone leads to increased risks of various types of cancer; longterm use has not been studied in respect to cancer (EMA 2020).
What Reyner (2015) termed “evergreen science policy” where non-knowledge and knowledge
are “placed on probation with respect to potential new knowledge or ignorance” is needed in
respect to post-market surveillance of chemical products. The validity of the product’s approval
would therefore not rest in knowledge stability but would remain in a probationary state for
anticipated changes. However, in practice this is not a simple task to pursue in post-market
surveillance due to the conflicting aspects of power in decision-making and its implementation
(Carpenter 2006, Light 2010).
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The evidence presented of environmental effects on health in chapters 2 and 3 shows that a
significant amount of such evidence exists. But why, then, does nothing appear to be done
about the situation? Is there really a problem if no explanation is put forward at such an
impasse: why is there no concern for or action on the situation by medical and health
authorities? This chapter’s consideration of ignorance in its many forms has helped explain the
many facets of this complex issue. In so doing, the generation of ignorance in our society
becomes an important consideration in respect to industry and government actions in general.
It becomes a tool to be applied in other social issues such as climate change and farming
sustainability. If the public were more aware of the concept of intentionally generated
ignorance, broader attitudes could change on many issues. However, due to the ignorance
generated, the public remains insulated from even questioning many situations as the lack of
information deceives them in the first instance. Many people, for example, have the utmost
respect for a doctor’s individual opinion and will not even question it.
The dominant form of ignorance that ultimately prevails against change is the criminal
ignorance displayed by those in power. As mentioned, it is not only a case of imparting
knowledge to the people themselves to awaken them, but that the neutralisations and
normalisations surrounding the potentially unethical actions of those in power need
ceremonial and collective renouncement. This can be seen in the issue of climate change. There
is great public awareness yet relatively insignificant actions are taken, not through general
apathy, but from the seeming deliberate lack of acknowledgement and inaction by those in
power.
The production of ignorance while being the main tool to hide environmental health effects,
may only be one of many tactics applied by those in power over time. Once the extent of
environmental contamination and background levels and their health effects are realised and
finally acknowledged, will we be told (as seems to be the case with climate change) that we
simply must “live with it”? Increased public awareness could, however, potentially achieve
better long-term health outcomes by inducing change gradually, as people may search for
practitioners who are also knowledgeable in such areas.
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This chapter’s classification of different forms of ignorance has enabled better understanding
of the various approaches of industry and government on this issue. The many ways that
ignorance is created and used have been demonstrated. In so doing, environmental effects on
health are shown to be an issue that is determined and influenced by the social construction of
ignorance, not just an application of science.
The next chapter, chapter 5, will take the effects of generating ignorance further and consider
aspects of knowledge manipulation in environmental effects on health.
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INTRODUCTION
Chapter 4 covered different types of ignorance, and the manipulation of knowledge is
complementary to generating ignorance. Knowledge manipulation can range from incorrect
information being presented, as in faulty scientific studies, through to the outright suppression
of information by various forms of power in our society. In the case of environmental
exposures it can lead to ignorance of or false beliefs about health effects. It is therefore
pertinent to consider common ways that knowledge can be manipulated. This chapter
discusses ways this occurs, starting with coverage of conflicts of interest (COI). It will examine
the funding effect and the manipulation of journal articles, and specific instances of various
institutional COI, even those affecting seemingly independent organisations.
The funding effect refers to how directly and indirectly industry-funded studies are usually
more favourable to industry interests. This has a carry-on effect in regulatory authority
decisions, which are normally based on that industry-funded research.
The manipulation of knowledge will also be shown in journal articles, pointing out that the
cornerstone of peer review is not as rigorous as might be expected. Journals are also unwilling
to issue retractions for articles they know are not correct, demonstrating how their objectivity
can be compromised by economic, personal and social factors.
The term “independent” is used extensively in this chapter. At its core, true independence in
science today is rare: it is where a scientist or organisation conducts scientific studies using
their own funds, and is removed from any direct or indirect industry influence. It can, however,
apply in a modified way where scientists are less obviously subject to the influence of special
interests. As will be seen, industry is aware of the strength attributed to seeming independence
in studies on their products, so there is much difficulty in identifying how free studies are from
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outside influence. One may sometimes be forgiven for simply classifying studies that identify
problems with industrial products as being the independent ones but this is also problematic.
Examples of COI will be demonstrated in regard to the major regulatory bodies in the United
States: the Centers for Disease Control and Prevention (CDC), Food and Drug Administration (FDA),
National Institutes of Health (NIH) and Environment Protection Agency (EPA). Finally, COI of

politicians, medical students, doctors and medical associations will also be illustrated.
Strategies used to manipulate knowledge will also be covered. One strategy is fostering doubt
about negative findings on industry products.
A second one is to implicitly blame the sufferer for their condition, used by the medical
profession to avoid research into the environmental causes of health conditions. This is usually
done by attributing symptoms to a psychological problem or an individual’s genetic make-up
despite examples of epigenetic effects being commonly found through the literature.
In many situations maintaining ignorance about activities that affect people’s health is achieved
by the strategy of using “power” (as in influence within a society) to enable the continuance of
activities. This will be illustrated with the example of asbestos mining.
Another strategy by industry is to use shills. If the number of public commentators reflecting
the desired industry view can be multiplied and they appear to be independent, the greater the
chance of success. However scientists, politicians, journalists or public activists whose studies
have produced findings contrary to the current orthodoxy or who have spoken with contrary
views can be subjected to smear campaigns by industry-backed organisations.
When industry needs to oppose proposed government legislation or regulations to prevent
damage to the environment, it is more effective if the opposition comes from groups of experts
or citizens who do not appear to be associated with the companies in question. When these
groups or coalitions do not exist (so that the industry can foster them), public relations (PR)
firms will create them to appear as a grass-roots populist movement.
Further, many strategies employ the journalistic values of objectivity, balance, fairness and free
speech, which makes journalism vulnerable to being used as an accomplice in the deliberate
cultural production of ignorance. A recent trend in the media industry is for supposedly neutral
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fact-checking companies to be utilised by the public, yet many of these companies may be
industry-backed and far from neutral in their assessments.
In addition, the traditional cherry-picking of positive data and discarding of negative trials, as
allowed by many regulatory approval processes, has commonly been used to classify products
as safe and effective.
Finally, when the manipulation of knowledge by industry is highlighted by researchers and
writers, there is sometimes a significant legal response from industry to debunk their claims
and to discourage others. Some examples will be discussed.

CONFLICTS OF INTEREST (COI)
The Funding Effect
There are many references in the biomedical literature to a ‘funding effect’ which relates to the
tendency for a study funded by industry, to usually conclude positively or desirably for that
industry (Krimsky 2004, 2005, Smith 2005, Michaels 2006, Capps 2016). Reviews in prominent
biomedical journals have found pro-industry conclusions are more common when there is
pharmaceutical company sponsorship (Bekelman 2003, Lexchin 2003). In industry funded
studies, it has been noticed that even “the conclusions in negative trials are often presented in
such a way that they appear to be more positive than they actually are” (Lundh 2012p3).
Industry funded studies, compared to independent studies, produced conclusions consistent
with the commercial interests of the funding company with the effect particularly in data
collection and results interpretation (Krimsky 2010, Lundh 2012).
According to David Michaels (2008p103): “the opinions of virtually any scientist can be clouded
by conflict of interest, even if it isn’t apparent to the scientist herself. Conflict of interest
inevitably shapes judgement.” Michaels (2008p98) came to the conclusion that “it appears that
the pharmaceutical industry is devoting sizable resources to the conduct of studies whose
results will increase sales, but will not necessarily provide the information physicians need to
select the best drug for their patients.” This was summarised by an ex-editor of the British
Medical Journal (BMJ), Dr Richard Smith. He attributed companies getting the results they want
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not so much by adjusting the research results, but by asking the right questions. He gave these
examples:
•

“Conduct a trial of your drug against a treatment known to be inferior.”

•

“Trial your drugs against too low a dose from a competitor drug.”

•

“Conduct a trial of your drug against too high a dose of a competitor drug (making your
drug seem less toxic).”

•

“Conduct trials that are too small to show differences from competitor drugs.”

•

“Use multiple endpoints in the trial and select for publication those that give favourable
results.”

•

“Do multicentre trials and select for publication those that are favourable”

•

“Conduct subgroup analyses and select for publication those that are favourable.”

•

“Present results that are most likely to impress, for example, reduction of the relative
rather than the absolute risk” (Smith 2005p365).

These methods can also be adapted to toxic exposure effects. A good example already
aforementioned was in the studies on the risk of lung cancer in the workers exposed to
beryllium. Here, an elevated risk was found in three government funded studies and one
industry funded study did not. A specific example relative to the consideration of a chemically
sensitive portion of our population is presented in Appendix 1.
Some industrial sponsors have been found to publish the same study in various journals with
different author names and no cross-referencing. The effect then is that there are a number of
independent studies with the same findings (Rennie 1999). This makes use of the orthodox
weight of evidence or evidence-based approach.
A significant example of the funding effect was raised by Michaels (2008), in the case of
bisphenol A (BPA). This chemical is found in epoxy resins and numerous other commercial
products. It is also in food-contacting plastics: packaging, kitchenware, and inside coating of
cans and jar caps. It is in children and infant products and toys, dental materials, healthcare
equipment and thermal paper. After it was found in various studies that very low levels of BPA
could alter endocrine functions, the American Plastics Council sponsored the Harvard Centre
for Risk Analysis to perform a ‘weight of evidence’ toxicology review. The review found no
consistent evidence of BPA effects at low doses by reviewing 19 animal studies (Gray 2004). Yet
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industry on other occasions on the assessment of EDCs argued that animal studies cannot be
used (Witorsch 2002).
Reacting to such a conclusion, a group of scientists reviewed many published studies. They
found that 90% (94 of 104) of studies funded by government found an effect and none of the
11 industry funded studies found an effect (Vom Saal 2005).
Industry funded studies are mostly relied on by our regulatory authorities. The industry has
strong incentives to suppress adverse effects. A basic fundamental of scientific work is violated
without research independence: that the research be disinterested (Merton 1973). The
shortage of resources sees regulatory authorities unable to replicate the little research that is
performed. As a result, industry usually has a monopoly on their product scientific information.
Regulators have ignored ethical and safety issues involved in industry’s extensive use of
Contract Research Organisations (CROs). “Foreign trials offer the freedom to adjust the
protocols to achieve the preconceived answer one seeks” (Mirowski 2011p375). One
interviewed CRO scientific officer answered:
In my recruitment strategy, I can use subject inclusion criteria that are so
selective I can “engineer out” the possibility of adverse events being seen.
Or, I can demonstrate that my new drug is better by “engineering up” a
side effect in another drug. That is the big game of clinical trials (Mirowski 2011p375).
About 80% of all clinical trials are performed by CROs in foreign countries, China being the most
common (Mirowski 2011p232). In the past falsified test results were identified by US CRO’s as
will be discussed in the chapter seven.
Mirowski suggests, “The current modern regime of science organization in many
respects is not a new knowledge economy as much as it is an engine of agnogenesis” (Mirowski
2011p318).
Unless studies are replicated, falsification of research cannot easily be detected by regulators.
The authorities rely on the fraud penalties to deter industry from doing such. Yet falsification
has occurred, for example, in the 1970s in testing for pesticide manufacturers (McGarity 2002)
where testing laboratories used falsified test data (IBT Laboratories on Glyphosate). This will be
discussed further in chapter seven. Furthermore, falsification of mandatory self-monitoring
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measurements occurred, such as for the US Mine Health and Safety Act (1969) where the mine
operator was required to send the results of air samples to a regulatory authority and faced
citation and monetary penalties if they were above the permissible levels (Wagner 2004).
But there are other features of the pharmaceutical industry approach than deciding what data
and conclusions are published in journal articles as that is simply one step in an extensive
marketing approach. Below are some industry practices to obscure important information,
influence clinical trial research, and influence medical literature (Ross 2012):
Seeding trials: Clinical trials of a drug or device on human subjects for promoting the
drug or product with doctors under the guise of them being part of the trial, without
disclosing the marketing objectives.
Publication planning: Organizing and planning medical journal articles for maximum
commercial value. High-profile journals are targeted for high market impacts and lower
profile journals for market-focused articles.
Key messaging: Establishment of key messages and themes to promote sales and the
incorporation into the publications.
Ghostwriting: The write-up of a study by a company employee with university scientists
adding their names to the article as its authors
Guest authorship: Designation of an author, such as an academic investigator not
employed by industry, to confer external objectivity.
Selective publication: As mentioned above, the delayed publication or nonpublication
of clinical trials that have findings that do not support a drug or device or that may
decrease the commercial value of the product.
Selective reporting: The partial or incomplete reporting of clinical trial findings not
supporting the product.
Ambiguous reporting: Reporting of findings that do not support a product in a way that
is misleading or less likely to attract public attention.
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Government-funded drug studies usually have data available for private party inspection and
re-analysis. Industry has no obligation to publish their studies’ raw data.
As sponsored studies have been generally regarded by the scientific community to be less
credible than truly independent studies, the industry has developed ways to ‘launder’ its
funding through non-profit organisations to create the illusion of independent results that
support their interests. Examples include the tobacco industry-sponsored research through the
Centre for Indoor Research (Barnes 1996), and the Society for Women’s Health Research
supporting industry research for hormone replacement therapy (Clark 2003). Another strategy
by industry is to sponsor review studies, such as what the tobacco industry did on passive
smoking effects (Barnes 1998). Also, expert panels (hand-picked) to supposedly summarise
research on a topic such as:
•

The Council for Tobacco Research with the front of providing independent research, yet
internal documents reflected it was “for public relations…to convince the public that the
hazards of smoking had not been definitively proven” (Glantz 1996p33, see also Kluger
2010).

•

The Fen-Phen drug manufacturer convening an expert review panel to review their
drug, yet most of the experts had some links with the company (Mundy 2010).

When research results are adverse to industry interests, the studies can be discontinued,
cancelled, said to be flawed, incomplete, subject to further confirmatory research, etc. The
suppression of potentially damaging information has “substantially harmed public health”
(Wagner 2004p126). Examples cited by Wagner are:
o Johnson and Johnson: suppression of consumer complaints and other information
(West 1985). The suppression of the knowledge of asbestos in their talcum powder and
the links with ovarian cancer.
o A.H. Robins, the manufacturer of the Dalkon Shield:
o Numerous studies discontinued or concealed, and the burning of hundreds of
such documents (Tetuan v A.H. Robins, 738 P.2d 1210, 1240 (Kan. 1987)).
o An internal memo that research funding was “to make available for publication
extremely good Dalkon Shield results.” As a result, a 2 year study on baboons
showing problems was not released (Mintz 1985).
457

o Merrell Dow and its breast implants:
o Concealment of adverse affects. One study on dogs found no problems at 6
months but after 2 years significant inflammation was found demonstrating
immune system reactions. This study was withheld for several years, and when
finally released, only the 6 month positive results were present (Hopkins v Dow
Corning Corp., 33 F.3d 1116, 1127-8 (9th Cir. 1994)).
o Asbestos Industry:
o The attempts of the asbestos manufacturers’ concealment and downplay of
hazards is well-documented, such as in Brodeur (1985).
o Asbestosis animal studies in the 1930s: the results were decided to be investors
property.
o Corporate policies of not educating sick employees on the nature of their illness
in case they would pursue compensation claims and lawsuits.
o Vinyl chloride and lead:
o Decades of concealment and downplay of hazards is well-documented
(Markowitz 2013)
o Tobacco:
o The tobacco industry is the classic case which saw actions to generate
uncertainty, doubt, and ignorance through advertising, misleading press
releases, support for alternate research, establishment of research institutes,
and funding of supportive research (Proctor 2008).

Regulation deficiencies are found through the literature as well as the lack of oversight on the
regulators such as the US CDC. The CDC has received regular donations, Congress-approved,
from various pharmaceutical companies. Controversial recommendations on screening tests
and drugs have been noted to have been made by the CDC, as well as the CDC overseeing
studies with ‘conditional’ industry funding (Lenzer 2015).
The funding effect has been noticed in many scientific fields, as listed by Krimsky (2017):
pharmaceuticals (Stelfox 1998), chemical toxicology (Vom Saal 2005), tobacco (Bero 2005),
surgery (Lopez 2015), mobile phones (Van Nierop 2010), nutrition (Bes-Rastrollo 2013), and
genetically modified crops (Diels 2011, Guillemaud 2016). Occasionally the funding effects are
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highlighted in the media, such as the side effects, particularly suicidal inducement in young
people, from antidepressant drugs (Vedantam 2004). However, the media interest seems to
depend on the advertising sources and the drama content.
As can be seen from the above brief coverage, the funding effect is well-recognised and must
be considered as an influence contributing to the manipulation of knowledge.

Journal Articles & Peer Review
At the core of scientific knowledge is how it becomes published for others to see and becomes
a basis for other knowledge and study generation as well as provide a direction for the doctors
to take in diagnosis or treatment. This section will briefly consider how knowledge may be
manipulated in journal articles and how the cornerstone of peer review is not as rigorous as the
expectation is.
In considering this area, Rogers (2019) brings up pertinent references, many of which are
drawn on in this section.
There has been much written about the quality and bias of studies as seen in the previous
section, due to funding origins. In a joint statement in 2001 editors of various biomedical
journals put forward that sponsor control of publications “erode[s] the fabric of intellectual
inquiry that has fostered so much high quality clinical research” (Davidoff 2001p854).
In his prominent essay titled ‘Medical Journals are an Extension of the Marketing Arm of
Pharmaceutical Companies’, Smith argues that peer review is “ineffective” and “prone to bias
and abuse” (Smith 2005p365). Smith suggests that “journals should perhaps stop publishing
[clinical] trials” altogether and instead “concentrate on critically describing them.” This is
reflected in comments from editors of the most prominent journals on this situation:
The pharmaceutical companies, by their arrogant behaviour and their naked disregard
for the well-being of the public, have lost our trust. The FDA, by spinelessly knuckling
under to every whim of the drug companies, has thrown away its high reputation, and
in so doing, forfeited our trust: Drummond Rennie (2007p1011), who for 30 years was
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firstly deputy editor of The New England Journal of Medicine (NEJM) and, after, the
Journal of the American Medical Association (JAMA).

The case against science is straightforward: much of the scientific literature, perhaps
half, may simply be untrue. Afflicted by studies with small sample sizes, tiny effects,
invalid exploratory analyses, and flagrant conflicts of interest, together with an
obsession for pursuing fashionable trends of dubious importance, science has taken a
turn towards darkness: Richard Horton (2015p1380) editor-in-chief of The Lancet.

It is simply no longer possible to believe much of the clinical research that is published,
or to rely on the judgment of trusted physicians or authoritative medical guidelines. I
take no pleasure in this conclusion, which I reached slowly and reluctantly over my two
decades as an editor of The New England Journal of Medicine: Marcia Angell
(2009para29).

The profession of medicine in every aspect — clinical, education, and research — has
been inundated with profound influence from the pharmaceutical and medical device
industries. This has occurred because physicians have allowed it to happen, and it is
time to stop: DeAngelis and Fontanarosa (2008p1833) editor in chief and executive
deputy editor respectively of JAMA.

With science and medicine having tremendous influence and power in our society it is amazing
to see doubts expressed by such prominent people about the validity of so much scientific
literature. Author COI contributes to this situation. In analysing 61134 articles in the 1396
highest ranked journals, (only about 200 had COI policies), only 327 (0.5%) had a reference to
author financial interests in relation to the publication subject matter (Krimsky 2001). It was
later concluded that “journals neither police nor evaluate author compliance with their
guidelines” (Krimsky 2004p171). With drug companies spending US$326 million on medical
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journal advertising just in 2010 (Kornfield 2013p2), the journals clearly would experience much
pressure to publish articles from their clients. It is estimated that “approximately 40% of
journal reports of clinical trials of new drugs” are ghostwritten by the pharmaceutical
companies, not the author listed on the published article (Sismondo 2010p277, 2018).
Further to the above, with the published scientific literature being fully peer-reviewed this
illustrates gross shortcomings with the peer review system. Smith after his investigations on
journal article peer review, concludes:
Peer review is impossible to define in operational terms (an operational definition is
one whereby if 50 of us looked at the same process we could all agree most of the time
whether or not it was peer review). Peer review is thus like poetry, love, or justice....
[W]e have little evidence on the effectiveness of peer review, but we have considerable
evidence on its defects. In addition to being poor at detecting gross defects and almost
useless for detecting fraud, it is slow, expensive, profligate of academic time, highly
subjective, something of a lottery, prone to bias, and easily abused (Smith 2006p178).
The ‘Matthew Effect’ (Merton 1968) takes its name from the Biblical passage (New Revised
Standard Version), Matthew 13:12: “For to those who have, more will be given, and they will
have an abundance; but from those who have nothing, even what they have will be taken
away.” This was illustrated in a study conducted by Peters and Ceci (1982) by selecting 12
papers published in prestigious journals, and changing the names and institutions listed for the
authors, and “resubmitted [them] to the same journals that had originally refereed and
published them” finding that “Sixteen of the 18 referees (89%) recommended against
publication and the editors concurred” (Peters 1982p187).
One study reviewed three past experiments on the ability of reviewers to detect errors by
inserting deliberate errors, and found the majority of the reviewers did not pick them up
(Schroter 2008). The researchers then sent a test paper to 607 peer reviewers at the BMJ. The
test papers had 9 major errors inserted but the reviewers only found an average of 2.58 errors.
This process was repeated with a second and third paper after a short training course was
performed with the reviewers, but the average number of errors found only marginally
improved to 2.71 and 3.0 for the second and third papers respectively.
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Two pertinent conclusions:
If peer review is good at anything, it appears to be keeping unpopular ideas from being
published (Wilson 2016para19).

So peer review is a flawed process, full of easily identified defects with little evidence
that it works. Nevertheless, it is likely to remain central to science and journals because
there is no obvious alternative, and scientists and editors have a continuing belief in
peer review. How odd that science should be rooted in belief (Smith 2006p182).

It has been illustrated in this section that knowledge may be manipulated in journal articles and
the cornerstone of peer review is not as rigorous as might be expected.

Corrections & Retractions

Corrections and retractions are an important indicator of knowledge manipulation, whether
the original studies were deliberately incorrect or simply indicate a lack of good science. Drug
studies are used as examples, as these supposedly have the highest acceptance standards for
industrial products released in our environment in the most-controlled way.
For experimental work, various cell lines are cultured for use in various experiments. Some of
the cell lines have been used for decades, such as the HeLa cell line since the 1950s. However
due to various circumstances, including poor laboratory practices, “... more than 400 cell lines
either lack evidence of origin or have become cross-contaminated with human or other animal
cells at some point in their laboratory lineage” (Oransky 2016para4). “Recent estimates suggest
that between 20 percent and 36 percent of cell lines scientists use are contaminated or
misidentified — passing off as human tissue cells that in fact come from pigs, rats, or mice, or in
which the desired human cell is tainted with unknown others. But despite knowing about the
issue for at least 35 years, the vast majority of journals have yet to put any kind of disclaimer
on the thousands of studies affected“ (Oransky 2016para2). This contamination means that
thousands of studies based on these cell lines have invalid conclusions. For just two of these
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cell lines (HeLa/Hep-2 and HeLa/INT407), from the approximate 400 affected, there have been
7136 articles published in over 1200 journals. These have been cited a combined 214,000 times
(Oransky 2016para4).
An analysis was undertaken of 2047 articles that were retracted in the PubMed database as of
May 3, 2012. Only six papers were retracted due to contamination of cell lines or inappropriate
cell use (Casadevall 2014). Based on Oransky and Marcus’s findings, there should have been
tens of thousands of retracted papers.
A significant study published almost 2 decades ago found that use of lab test mice rather than
wild mice would “…likely overestimate cancer risks and underestimate tissue damage and
consequent accelerated senescence” (Weinstein 2002p615). The lab mice, the majority of
which came from a single source, were found to have greatly elongated telomeres. Telomeres
are found at the ends of the chromosomes and play an important role in ensuring DNA gets
copied properly when cells divide. As their telomeric failsafe has been disabled, the animals
become unreliable for normal senescence and tumour formation. This effectively invalidated
tens of thousands of studies based on these lab mice and should have seen all those studies
retracted, however all journals have simply decided to ignore this finding.
These situations highlight that journals are unwilling to issue retractions for
articles they know are not correct, and demonstrate that objectivity is outweighed by
economic, personal and social factors.
Of the drug studies that have been retracted, an astounding 72% have been due to fabrication,
unethical conduct, data falsification, plagiarism and the like (Samp 2012). A recent example was
the study of the effectiveness of the drug hydroxychloroquine for treatment of COVID (Mehra
2020). The Lancet and later NEJM published a study that found it was not effective. However
after an investigative Guardian article had shown serious errors in the data and raised
questions about the data collection company and its CEO, a subsequent investigation saw the
Lancet withdraw the article.
It is expected that doctors keep abreast of latest studies. This situation must cause confusion as
their advice may be seriously flawed in reading such studies.
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INSTITUTIONAL CONFLICTS OF INTEREST
Although there is much written about the funding effects on individual researchers there is an
increasing awareness of the effects of bias generated from institutional conflicts of interest
(COI). This can occur when an “institution’s own financial interests or those of its senior officials
pose risks of undue influence on decisions involving the institution’s primary interests” (Inst
Med 2009p218).
In this section, firstly considered will be both sides of the COI argument: whether advantageous
or not. The remainder of the section will then bring up various COI of two seemingly
independent organisations as examples that seeming independent organisations can suffer
from COI. This will be followed by examples of COI from the major regulatory bodies in the US:
the CDC, FDA, NIH and EPA. Finally a generalised discussion will be presented on COI of
politicians, medical students, doctors and medical associations.
In studying the arguments put forward to accept seeming COI, Davis (2013) identified the
following points, in summarised form:
•

Academia, corporations and the government all want access to top researchers and
scientists so are simply recruiting from the same, finite talent pool.

•

Experts on advisory panels will not change their voting patterns if there is COI.

•

COI rules would delay access to life saving treatments.

•

COI rules would increase the cost of developing treatments.

•

Government departments would benefit from the collaboration with conflicted
experts.

Arguments in favour of strong COI rules:
•

There is much evidence that COI affects voting patterns and therefore can affect the
public good.

•

The rules would prevent experts from one company influencing a decision that could
affect competing companies.

•

Industry costings on drug development costs are overestimated. Typically
pharmaceutical companies spend 19 times more on marketing than scientific research.
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•

There is no evidence that a shared expert pool dilemma exists. Thirty to 50% of
academic researchers do not have COI.

•

Rushing products to approval without adequate evaluations can come at large societal
costs.

On a personal level, there are studies that point to a general human trait that sees people
generally unaware of bias and so make no effort to correct for it or avoid COI initially (Dana
2003). Furthermore, there are studies pointing to the ineffectiveness of the disclosure of COI
(Camerer 1989, Wilson 1994, Cain 2005). To the extent that Elliot (2004p22) comments:
It is time to admit that as a remedy for conflict of interest, disclosure has
been an utter failure. Disclosure is an empty ritual designed to ease the
consciences of academics unable to wean themselves from the industry payroll. Its only
purpose is to serve as a warning signal, like a fire alarm in a burning building. Disclosure
does nothing to fix the underlying problem of pharma funding, which is not secrecy but
power. It does patients no good to be told that doctors, researchers, and regulators are
all in pharma’s pocket if there is nothing they can do about it.

Rogers (2019p176) summarises:
Disclosure as a remedy for bias persists precisely because it is ineffective. If disclosure
reduced bias then pharmaceutical companies would not be getting a return on their $24
billion a year investment in marketing to physicians and there would be no point in
making such expenditures in the first place.
In the financial and judicial systems COI is not acceptable: companies are expected to be
audited for investor confidence, and a judge, lawyer or juror in the court system simply cannot
have COI. In Australia, to maintain the financial system we have a regulatory system policed by
the Australian Securities and Exchange Commission (ASIC). The contrast can be seen with our
health effect assessment system if one were to substitute ASIC’s main functions which are
based on a fully audited situation, with that shown in brackets:
“The ASIC Act requires us to:
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•

Maintain, facilitate and improve the performance of the financial [regulatory] system
and entities in it.

•

Promote confident and informed participation by investors [the public] and consumers
in the financial [regulatory] system.

•

Administer the law effectively and with minimal procedural requirements

•

Enforce and give effect to the law.

•

Receive, process and store, efficiently and quickly, information that is given to us.

•

Make information [safety studies] about companies and other bodies [their products]
available to the public as soon as practicable.

•

Take whatever action we can, and which is necessary, to enforce and give effect to the
law” (ASIC 2019).

National Academies of Sciences, Engineering and Medicine (NASEM)
This is the first of two examples of where a seemingly independent organisation clearly has
COI.
The US National Academies of Sciences, Engineering and Medicine (NASEM) has been a wellrespected organisation over the years and has various guidelines and protocols for members of
its committees in respect to COI. The NASEM originally did not have any policies on institutional
COI despite being a private institution able to receive industry donations from sources that may
have a financial interest in its work. In recent years one of its committees, with 20 members,
authored a comprehensive report on GMO crops (NASEM 2016) with few concerns about
adverse effects. With some of its past reports in the area of agricultural biotechnology drawing
alleged COI (Peterson 2016, Wadman 1999, Strom 2016), Krimsky & Schwab (2017) decided to
examine the financial ties of the committee members.
While the report declared no conflicts of interest, the examination “found that six out of
twenty committee members had financial COI. Five individuals received research funding from
for-profit companies related to the subject matter of the report and five had patents or patent
applications on the subject matter of GE crops. Four panel members had two financial COI. In
total there were ten financial COI among the six committee members, and it would appear that
most of these conflicts meet the NASEM’s own standards for financial COI.” Krimsky & Schwab
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found these from open literature and excluded possible COI through research grants or
personal investments. All the COI found were from industries that could financially benefit
from agricultural biotechnology: there were none with a COI in limiting such technology.
To exacerbate the situation with the report, those identified as having financial COI, made up
all of the committee’s expertise in several areas (Gould 2016). As is common in such
committees, chapters are written by members who have the expertise on the chapter subject,
so possibly complete chapters were written by such members.
Institutional COI was present, yet not mentioned until months later. Monsanto, Dupont and
Dow had each recently donated up to $5million each to the organisation (NAS 2014, 2015,
NARA 1999). The NASEM Board of Agriculture, which oversaw the report, included a Monsanto
representative as well as a number of feed and food companies such as Nestle, Cargill, Novus
and Purina (NASEM 2016). Many guidelines of boards of colleges and universities require board
members having COI to exclude themselves from involvement (AGBUC 2007).

American Association for the Advancement of Science (AAAS)
This is the second of two examples of where a seemingly independent organisation clearly has
COI.
The AAAS is one of the largest scientific societies and publishes journals such as ‘Science’. Since
1980 it has annually awarded Scientific Freedom and Responsibility recognition to “scientists,
engineers or their organizations, whose exemplary actions have demonstrated scientific
freedom and responsibility in challenging circumstances.” This is outlined on the AAAS website
(AAAS 2019a):
The types of actions worthy of this award include acting to protect the public’s health,
safety or welfare; focusing public attention on important potential impacts of science
and technology on society by their responsible participation in public policy debates; or
providing an exemplary model in carrying out the social responsibilities of scientists,
engineers or in defending the professional freedom of scientists and engineers.
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Some awardees have risked their freedom and even physical safety by their actions,
while others have been honoured for their advocacy and their leadership.
On the 4 Feb 2019, the winners of this award were announced by the AAAS (AAAS 2019b) to be
Dr Sarath Gunatilake and Dr Channa Jayasumana. These human health researchers published
papers showing links between glyphosate exposure and chronic kidney disease of unknown
etiology (CKDu) in Sri Lankan farmers. Three papers were published with the third finding that
people who drank water from wells having higher glyphosate and heavy metal concentrations
had a fivefold increased risk of CKDu (Jayasumana 2014, 2015a,b). However, on the 6 Feb 2019
the announcement was removed from the AAAS website.
The authors were well known to the herbicide manufacturers as they had a recent history of
being critical of glyphosate-based herbicides, such as when Gunatilake said that adjuvants
added to glyphosate-based herbicides “are 1,000 times more toxic than glyphosate itself” in an
interview (Kumarasinghe 2018). He continued, “Over the last 25 years, the pesticide industry
had us hoodwinked by referring only to glyphosate and not to the adjuvants or additives
included in these herbicides.” Jayasumana, had testified at the year-long International
Monsanto Tribunal asserting that glyphosate use had resulted in ecocide (IMT 2017).
Jessica Wyndham, director of the AAAS Scientific Responsibility, Human Rights and Law
Program, had said (AAAS 2019b):
To right a wrong when significant financial interests are at stake and the power
imbalance between industry and individual is at play takes the unique combination of
scientific rigor, professional persistence and acceptance of personal risk demonstrated
by the two scientists recognized by this year’s award.
On the same day the award announcement was deleted the AAAS CEO announced his
retirement (AAAS 2019c).
A frequent pro-industry product spokesperson, Prof. Folta criticised the pair’s 2014 paper the
day after the award announcement, as merely presenting “a hypothesis. There were no data.
There were no experiments. It was a semi-well-crafted hypothesis that could be tested” (Folta
2019). However an inspection of this and the subsequent papers finds data from
epidemiological and case-control studies, and geographical surveys. The authors clearly point
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to an association (not causation) between glyphosate exposure and chronic kidney disease
which technically remains a hypothesis until long term controlled studies are undertaken,
although the funding for such a study would be difficult.
Prof Jack Heinemann appropriately commented (2019):
Whether or not the link between glyphosate (or formulation) and kidney disease is right
misses the point. A scientific freedom award is given for persecution. If you only give it
for proven science, it would be delayed decades and it would only benefit those who
persecute.

Universities
Prospects for appointment, tenure and promotion can be improved by receiving industry
research grants, guest authorship and consulting opportunities. Success in these areas affects
standing and respect from colleagues. In such a situation where industry funding is key, those
who do not participate can be left behind.
Some of the major sources of financial COI for contemporary academic and government
researchers include consulting fees with private companies, grants or contracts to fund
university research projects, honorariums, gifts, equity holdings, managements positions with
start-up companies, and revenue streams from intellectual property (Elliott 2008p4).

Regulatory Authorities
Rogers (2019) has recently collected numerous cases where the main US regulatory authorities
have been shown to have conflicts of interest (COI). Some of his examples are as below
combined with others. As there are many COI indications on these government departments,
only some COI instances are listed below in point form for brevity:
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US Centers for Disease Control and Prevention (CDC)

•

One government report found 97% of disclosure forms submitted by advisory
committee members were incomplete. 13% of the members had not filed any such
form (Levinson 2009).

•

The CDC has a non-profit foundation allowing private donations, typically from the
large pharmaceutical companies. These donations can “endow positions at the CDC,
and even place individuals to work at the CDC, paid through ‘private funding’” (ICAN
2017p27). In 2016 over US$42million was accepted (CDC Foundation 2016). Since its
beginning (1995), the CDC Foundation has received $161 million from private
corporations (KEILC 2019). The CDC in accepting funding becomes a conflicted
organisation with doubts cast on its scientific integrity.

•

The CDC foundation accepted a directed donation from Roche for the CDC’s past
Take 3 flu campaign (Lenzer 2015). Its Step 3 told the public to "take antiviral
medicine if your doctor prescribes it". The CDC’s substantiation for recommending
antiviral drugs was observational and industry-funded studies, and a meta-analysis
(Dobson 2015) which it described as an "independent" study. However, “the study
was sponsored by Roche, and all four authors had financial ties to Roche,
Genentech, or Gilead: the first two sell oseltamivir and Gilead holds the patent”
(Lenzer 2015p2). Oseltamivir (Tamiflu) is Roche’s antiviral drug.

•

Twenty thousand young sugar cane field workers died in Central America in an
“epidemic of chronic kidney disease” (Ramirez-Rubio 2013p123). Agrochemicals and
shocking working conditions had been suspected (Ordunez 2018). Yet after the
sugarcane industry donated $1.7million to the CDC, it decided to conduct a
longitudinal study of no determined period, “to examine genetics and biomarkers in
children that might predispose them to later kidney failure” (Lenzer, 2015p351).
“Researching long-shot genetic explanations over and against investigating
environmental causes that might threaten corporate interests has become standard
practice at the CDC” (Rogers 2019p150).

•

In 2018, it was revealed the head of the CDC, Dr. Fitzgerald, had purchased tobacco
company shares about one month from taking office. This purchase was part of
other investments, including drug companies (Ehley 2018).
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•

The CDC director of its Division for Heart Disease and Stroke Prevention was found
to have repeatedly organised meetings with the WHO for Coca Cola representatives
to attempt to relax their 2015 sugar guidelines that targeted sugary beverages, that
labelled them as a major cause of childhood obesity (Howard 2019).

•

CDC Directors have a history of crossing into significant roles and ties with the
pharmaceutical companies. Dr. Julie Gerberding, head of the CDC until 2009, left
and a short while later joined Merck as president of the vaccine division (England
2018). CDC director Brenda Fitzgerald resigned after it was revealed she purchased
shares in tobacco, drug and food companies while the director of the CDC (Cancryn
2018).

•

There has been much controversy on the vaccine side of the CDC’s responsibilities.
As one of the central missions of the CDC is to promote vaccines there appears to be
some COI in CDC reviews done on vaccines, such as on their mercury content and its
health implications (Dórea 2018, Hooker 2014p7).

US Food & Drug Administration (FDA)

•

In studying a two-year period, the FDA adopted advisory committee
recommendations in all instances except one where the committee recommended
against approving a flu drug, yet it was approved (Cauchon 2000).

•

In the same two-year period, the FDA granted 803 COI waivers, as seems to be
routine (Cauchon 2000).

•

One study found that “more than half of the experts hired to advise the [U.S.]
government on the safety and effectiveness of medicine have financial relationships
with the pharmaceutical companies that will be helped or hurt by their decisions”
(Cauchon 2000p1).

•

Consumer and patient representatives on advisory committees “often receive drug
company money” (Cauchon 2000para6).

•

The voting outcomes of 1,379 FDA advisory committee members over a 14-year
period showed that those “who served on advisory boards solely for the sponsor
were significantly more likely to vote in favour of the sponsor” (Pham-Kanter
2014p447).
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•

A survey in 2002 found, “one-third of staff members surveyed did not feel
comfortable expressing contrary scientific opinions”; “a third felt negative actions
against applications were ‘stigmatized’ within the agency”; and various drug
reviewers said, “that decisions should be based more on science and less on
corporate wishes” (Adams 2002).

•

In another survey, 66% of reviewers in the FDA’s Center for Drug Evaluation and
Research “lacked confidence in the FDA’s safety monitoring of marketed
prescription drugs” and “18% had felt pressure to approve a drug despite
reservations about its quality, efficacy, or safety” (HHS 2003).

•

The Union of Concerned Scientists conducted a survey of almost 6000 FDA scientists
in 2006 and found aspects such as:
o 18.4% said they “have been asked, for non-scientific reasons, to
inappropriately exclude or alter technical information or their conclusions in
a FDA scientific document.”
o 61% knew of cases where “Department of Health and Human Services or
FDA political appointees have inappropriately injected themselves into FDA
determinations or actions.”
o 70% feel there are insufficient resources for the FDA mission of “protecting
public health and helping to get accurate science-based information they
need to use medicines and foods to improve their health” (UCS 2006).

•

Many past FDA Commissioners (9 of last 10) have taken jobs with pharmaceutical
companies. A recent FDA Commissioner, Scott Gottlieb, was no exception. While he
was in office he instigated policies for increased speeds of drug approvals and
encouraged greater use of biosimilars, generic copies of more expensive biologic
drugs used to treat autoimmune diseases and some cancers (Foley 2019, Anderson
2020). Pfizer, the company in which Gottlieb became a director of (Gottlieb 2019),
is a manufacturer of these drugs.

US National Institutes of Health (NIH)

•

Many “top scientists at NIH received substantial honoraria and stock options from
biomedical firms that, in some cases, doubled their government salaries” (Krimsky
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2004pxi). It was found that: “NIH officials now allow more than 94% of the agency’s toppaid employees to keep their consulting income confidential…A survey by the [Los
Angeles] Times of 34 other federal agencies found that all had higher percentages of
eligible employees filing reports on outside income.... The trend toward secrecy among
NIH scientists goes beyond failure to report outside income. Many of them routinely
sign confidentiality agreements with their corporate employers, putting their outside
work under tight wraps” (Willman 2003). Congressional hearings encouraged the
Department of Health and Human Services to foster disclosure, but allowed such
situations for senior officials (Krimsky 2004).
•

Like the CDC, the NIH also has a ‘Foundation’ which accepts corporate donations.

US Environmental Protection Agency (EPA)

•

As appropriately summarised by Rogers (2019p163):
To briefly sketch the problem: ‘There are more than 80,000 chemicals available for
commercial use; the EPA over the past 30 years has assessed the health risks of only
570; these scientific assessments are necessary before any new regulation can be
enacted’ (Heath 2015). ‘700 new chemicals hit the market each year’; ‘a typical review
takes six to eight years’; and ‘it took 27 years for the agency to issue a partial
assessment of dioxin’ (Heath 2013). When EPA Administrator Lisa Jackson took office in
2009 she pledged to complete 50 assessments a year. The EPA has never come close to
that goal. It completed 14 toxic risk assessments in 2009, 14 in 2010, six in 2011, and
just three in 2012 (Heath 2013). In 2014, the EPA completed just one toxic risk
assessment (Heath, 2015). In 2015, ‘the EPA missed its own deadlines for completing
risk assessments for atrazine, glyphosate, and imidacloprid’, three widely used toxic
agrichemicals (Burd 2015). Compare that with the FDA’s near perfect record of
completing drug reviews on time over that same period and one starts to get a more
complete picture of corporate influence on the regulatory process. To put it simply:
pharmaceutical companies want fast approvals and chemical companies want slow or
no regulations and both industries get exactly what they want under the current
system.
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Political COI
The corporate donation situation to political parties is well known. The lobbying of politicians is
also significant with 1440 pharmaceutical lobbyists employed in the US in 2018 (CRP 2018). The
corporate effect on the courts in the US is also significant in tort cases (Mirowski 2011, Cranor
2016). It is estimated that the pharmaceutical industry contributes 70% of advertising revenue
of traditional media in non-election years (Kennedy 2014). This assists to carry over the desired
political paradigms.

Medical Student Capture
Aside from courses extensively incorporating pharmaceutical drug treatments and little
coverage of nutritional effects on the body for example, the pharmaceutical industry sponsors
lunches, courses, issues textbooks and journal reprints. One survey found 90% of students had
received educational style materials from the industry (Austad 2011).

Capture of Doctors
The pharmaceutical industry in the US put at least $27 billion into drug promotion in 2012: 89%
of this was spent on marketing to doctors and 11% on consumer advertising (Pew 2013). A
study found that 94% of doctors have financial relationships with pharmaceutical and medical
device industries (Campbell 2007).
Two comments from studies that summarise the situation well:
Why is it so hard to bring about change? Partly because change is in nobody’s financial
interest. In the case of medical education, the funding operation is seamless. Not only
does pharma fund the medical education and communications companies who organize
the continuing medical education (CME), the academics who deliver the CME, and the
offices that certify the CME, it also funds the professional societies that require the
CME. Specialty groups like the American Psychiatric Association and the American
Academy of Family Physicians are heavily dependent on industry funds. Pharma even
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helps write the accreditation guidelines. Nearly half of the membership of the task force
which produced the
original ACCME [Accreditation Council for Continuing Medical Education] standards
governing industry support of CME came from industry itself (Elliott 2004p21).

…doctors are rarely outside of an ontological and epistemological reality created by
pharmaceutical companies to serve their profit interests (Rogers 2019p172).
Medical Association Capture
Coca Cola revealed that in the period of 2010-2015 it gave $21.8 million to research and $96.8
million to health and well-being partnerships such as large donations to the American College
of Cardiology, the American Academy of Family Physicians, the American Academy of Pediatrics
(O’Connor 2015). Most of the professional medical associations receive the majority of their
income from industry advertising (in their publications, etc.) and corporate sponsorship
(Lexchin 2006).
Guidelines for patient diagnosis and treatment distributed by these associations are not
impartially written. One investigation found that 35% of clinical guideline authors had
“declared financial links to relevant drugs companies, with around 70% of panels being
affected” and that “this is likely an underestimate as it relies on authors’ own declarations”
(Taylor 2005p1070).

Conclusion on Institutional Conflicts of Interest
From the above material on institutional conflicts of interest, the health care system – at least
in the US-- clearly has endemic conflicts of interest. Yet the corruption is rarely discussed and
investigated, let alone attentioned. It remains an “open secret” (García 2019). While addressed,
in the previous chapter, various ways ignorance has been employed in the application of
science in the health industry, it has perhaps only been simply covering a symptom rather than
a root cause. Corruption needs to be treated as an important research area in the same way
research is conducted into the causes of disease.
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Corruption is an open secret known around the world that is systemic and spreading.
Over two-thirds of countries are considered endemically corrupt according to
Transparency International … Corruption in the health sector is more dangerous than in
any other sector because it is literally deadly … Corruption is an ignored pandemic."
(García 2019p2119).
In her paper, García (2019) reflects on the history of health care corruption and comes to one
common sense rule that the less transparent a health care system is, the more corrupt it
becomes. From this viewpoint, the Australian health system becomes highly suspect due to its
inherent lack of transparency, although this could be extrapolated from its many examples of
mirroring the US system’s decisions.
García also referred to an equation for corruption for any given system:
Monopoly (M) on the supply of a product or service
The level of discretion (D) enjoyed by suppliers
The supplier's accountability (A) to others
The amount of corruption (C) can be expressed conceptually as: C = M + D – A.
Since in the regulatory system, the pharmaceutical and chemical industries effectively act as
one in lobbying government departments, ‘M’ is effectively high. As we have seen, the
extensive use of ignorance in affecting scientific conclusions and risk assessments provides the
industry with a high level of ‘D’. Since the accountability of the industry is to its shareholders,
not public health, ‘A’ effectively becomes zero in respect to public health. Net result is a high
level of corruption.
Institutional conflict of interest becomes a key cause of the present situation with
environmental effects on health.

STRATEGIES
Doubt as a Practice and a Strategy
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The coverage of doubt in chapter four does not need to be repeated, but is mentioned here for
completeness. The strategy of doubt was pioneered by the tobacco industry and subsequently
employed by other industries on the risks of their products. Scientific activity however involves
epistemological scepticism (Ogien 2015). Research results must always be subject to
subsequent verification. Explanation is always based on the current state of science for result
interpretation. Scientists must also handle issues of error, plagiarism, fraud, and conflict of
interests. Doubt can therefore be a practical consequence of science.
New research with findings not consistent with current paradigmatic views, such as climate
change, can faulter in its effect if the researchers involved do not acknowledge an element of
doubt: charges of dogmatism and censorship that the paradigmatic opponents allege may turn
into rumour or not adequately rebutted. An effective method is to endorse the supposedly
discrediting information as valid doubt due to science never producing 100% accurate results,
implying those that ask for certainty are not familiar with science.

Blame as a Strategy
It was highlighted in chapter 3, on MCS, how the medical profession would avoid research into
environmental causes of the health condition by implicitly blaming the sufferer for their
condition. This was usually done by attributing to a psychological problem or one’s genetic
make-up.
Many doctors encourage patients to blame themselves for obesity and diabetes. These
conditions have significantly increased over the last few decades. They are commonly
attributed to too many calories, a lack of exercise, as well as genetic predispositions. However,
there is an increasing number of studies attributing the initiators of these diseases to
environmental exposures, such as:
Environmental chemicals with hormone-like activity can disrupt programming of
endocrine signalling pathways during development and result in adverse effects, some
of which may not be apparent until much later in life. Recent reports link exposure to
environmental endocrine disrupting chemicals during development with adverse health
consequences, including obesity and diabetes (Newbold 2010p206).
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In their review of the science linking human environmental exposures with obesity and
diabetes, Porta and Lee (2012) found many positive studies which indicated weight gain in
laboratory animals. Although there is much undone science in identifying chemicals that can
increase obesity risk, chemicals such as POPs, PCBs, most pesticides, flame retardants, BPA,
phthalates, lead, nicotine, diesel exhaust and prescription drugs have been linked to this risk.
The mechanistic and animal studies illustrating this are increasing in number and consistency.
Porta and Lee also reported that in respect to type 2 diabetes:
Evidence suggesting a relationship between human contamination with environmental
chemicals and the risk of Type 2 diabetes has existed for over 15 years, with the volume
and strength of the evidence becoming particularly persuasive since 2006. Chemicals
linked to Type 2 diabetes in human studies are POPs (including dioxins), PCBs, and some
organochlorine pesticides and brominated flame retardants), arsenic, BPA,
organophosphate and carbamate pesticides, and certain phthalates (Porta 2012p7)
This is further magnified, as mentioned in other parts of this thesis, by epigenetics to
subsequent generations. The more the parent/s are overweight, the higher the risk of obesity
in the next generation (Holliday 2006, ABC 2013).

Power to Enable Continuation Regardless
Some of those who initially speak out in environmental crises are vilified and experience severe
economic and psychological harm. This then acts to instil fear in others that could speak out. In
the case of asbestos, the mining and manufacturing companies knew their workers were dying
due to asbestos effects on their lungs. The company doctors, insurers, and community leaders
knew this but did nothing about it (Schneider 2004).
...nearly 80 percent of world asbestos production in the twentieth century was
produced after the world learned that asbestos could cause mesothelioma! (McCulloch
2008p14).
Production continuation despite this knowledge is due to power:
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…asbestos has proved to be so enduring, because the industry was able to mount a
successful defence strategy for the mineral — that still operates in some parts of the
world (McCulloch 2008p15).
The strategy was of
…concealment and, at times, misinformation that often amounted to a conspiracy to
continue selling asbestos fibre irrespective of the health risks (McCulloch 2008p15).

McCulloch and Tweedale’s (2008) analysis suggests that in some ways we live under a
sort of modern feudalism, where a handful of powerful actors can engage in long term
toxic trespass, as long as they have enough resources to hire skilled product defence
attorneys and a good public relations team (Rogers 2019p100).

Industry Shills
The coverage of industry front groups and shills by Gary Ruskin’s book (2015) shows good
examples of standard public relations tactics of the tobacco, chemicals, and fossil fuels
industries to further their goals for legislation, regulation and public relations. In general, if the
number of speakers in the public scene can be multiplied reflecting the desired industry view
and appear to be independent, then the more chance of success there is. If their conflicts of
interest can be hidden, then such speakers may command more credibility. The media can,
once again, be complicit in the process. One of the old DDT advertisements that seeks to push
aside the undone science and impose ignorance on the public, endorsed by shills:

(Ruskin 2015p29)
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An example of an agrichemical industry shill is Henry Miller. The coverage of this man’s
activities, with references, is done well by Ruskin (2015p32) as summarised here:
•

“He is the ‘the Robert Wesson Fellow in Scientific Philosophy and Public Policy at the
Hoover Institution.’ He was the founding director of the FDA’s Office of Biotechnology.
He has written numerous articles and op-eds in the Wall Street Journal, New York
Times, Forbes and other news outlets in support of genetically engineered food, and
against its labelling. He was even featured in TV advertisements against Proposition 37,
a ballot initiative for labelling of genetically engineered food in the State of California.”

•

Although now fired from Forbes, his former bio on the Forbes website included: “I
debunk junk science and flawed public policy.” However through much of his life it
seemed that he actually presented “an agile defense of junk science and flawed public
policy.”

•

He was regarded as “a key supporter” of the tobacco industry. He would for example
write that “nicotine … is not particularly bad for you in the amounts delivered by
cigarettes or smokeless products.”

•

He “is a member of the ‘scientific advisory board’ of the George C. Marshall Institute,
which is famous for its oil and gas industry funded denials of climate change” and
claimed that “the reality is that honeybee populations are not declining” in his defence
of neonicotinoid pesticides.

•

He “has repeatedly argued for the re-introduction of DDT, a toxic pesticide banned in
the United States since 1972, which has been linked to pre-term birth and fertility
impairment in women.”

•

“In 2011, after the Japanese tsunami and radiation leaks at the Fukushima nuclear
power plants, Miller argued in Forbes that ‘those … who were exposed to low levels of
radiation could have actually benefitted from it.’ At the same time, he wrote an article
titled ‘Can radiation be good for you?’”

•

“In an article in Forbes, Miller defended the use of the endocrine disruptor bisphenol A
(BPA), which is banned in Europe and Canada for use in baby bottles.”

•

“Miller was a trustee of the infamous industry front group American Council for Science
and Health, according to the ACSH website.”
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As can be seen from just one example, an industry shill may ‘shoot off the hip’ in their
statements to the public and work by the principle that ‘if one throws enough mud, some will
stick’. This, combined with the public ignorance on such subjects, can produce results for the
industry.

Astroturfing Techniques
Corporations frequently need to oppose proposed government legislation or regulations to
prevent damage to the environment, so that the company is successful in its work, projects or
products. They may oppose regulations in their company name but it is more effective if the
opposition comes from groups of experts or citizens, or coalitions of such, who seem to be not
associated with the companies. When these groups or coalitions do not exist so that the
company can foster them, there are public relations (PR) firms that will create them. By linking
company goals with what would then appear as a grassroots populist movement influencing
governments these corporations “can profit handsomely” (Poole 1992).
For example, as far back as 1991, Dow Chemical contributed to 10 front groups including
(Megalli 1992):
•

Alliance to Keep Americans Working,

•

the Alliance for Responsible CFC Policy,

•

the American Council on Science and Health,

•

Citizens for a Sound Economy,

•

the Council for Solid Waste Solutions.

In the last five decades, the rise of public interest and environmental groups highlighting
actions by large corporations against public interests has led to scepticism about claims made
by business entities. So if Coca Cola said that sugary drinks are nutritious and good for you,
then the more-informed consumers would tend to be sceptical. If however the American
Council on Science and Health with its hundreds of ‘expert’ scientists said that there was
nothing wrong with sugary drinks then many consumers would be more inclined to listen.
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By sounding scientific the American Council on Science and Health can manipulate the public
trust. This organisation has received “funds from food processing and beverage corporations
including Burger King, Coca-Cola, PepsiCo, NutraSweet and Nestlé USA, as well as chemical, oil
and pharmaceutical companies such as Monsanto, Dow USA, Exxon, Union Carbide and others.
Its executive director, portrayed in the mass media as an independent scientist, defends
petrochemical companies, the nutritional values of fast foods, and the safety of saccharin,
pesticides and growth hormones for dairy cows. She claims that the U.S. government spends
far too much on investigating unproven health risks such as dioxin and pesticides because of
the public’s ‘unfounded fears of man-made chemicals and their perception of these chemicals
as carcinogens’“ (Beder 1998p2; see also Bleifuss 1995).
The public relations firms can also make hundreds of phone calls and/or mailed letters to
politicians to create an impression of widespread support for their client’s case. This is enabled
through today’s information technology and phone banks. Use of public relations firms has
become standard procedure for large corporations (Faucheux 1995, Beder 1998). The
incentives can be clear, with the Consumer Reports magazine (1994) reporting that they can
receive up to $500 “for every citizen they mobilize for a corporate client’s cause.” (Beder
1998p23).
Public database companies, especially in these days of Google and Facebook, can provide lists
of people most likely to be persuaded to come on board or endorse the desired view. Even in a
three day phone-up program feedback can be built-on as to what approach to the targeted
public is working best to motivate them and improve response rates (Stauber 1995).
One of the past leading public relations companies providing grassroots support for clients was
Bonner and Associates. With a list of clients being the who’s who in multibillion dollar
companies, they managed to influence the amendments to the US clean air act in 1990 in
favour of their clients. This was done by persuading citizen groups the proposed amendments
would prevent large vehicles from being built. Six states were scoured for grassroots voices and
these were coached on the issue’s ‘facts’, paying for their phone calls and airfares to
Washington where a hall was hired for a press conference (Greider 1992). The PR company had
300 phone lines out of their Washington office and an elaborate computer system. Their staff
phoned citizens throughout the country searching for those that would support the corporate
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agendas. They also targeted members of congress who were unfamiliar with the issue or
wanted justification in voting the desired way.
An expert in one of the PR companies, John Davies, commented on letter-writing campaigns
that it was “not actually to get a majority of the people behind a position and to express
themselves on it – for it would be virtually impossible to whip up that much enthusiasm – but
to get such a heavy, sudden outpouring of sentiment that lawmakers feel they are being
besieged by a majority. The true situation may be quite the contrary” (Sherrill 1990p376).
Dillon’s (1993) coverage of a PR firm organising front environmental groups to support Hydro
Quebec that wanted to build dams included this comment: “The masquerade is part of the
game. Burson-Marsteller and companies like it have become masters of manipulation. If a proutility group calls itself by a nice, green-sounding name, if speakers at public forums are not
identified as being on the Hydro Quebec payroll, and if supposed activists are really moles for
the opposition, image triumphs and truth becomes a casualty”.
Sharyl Attkisson (2017p7), an award winning journalist, remarks: “We’re living amid an artificial
reality, persuaded to believe it’s real by astroturf engineered to look like grassroots. Success of
the paid forces hinges on their ability to remain virtually invisible. To disguise what they do and
make it seem as if their work is neither calculated nor scripted. It must appear to be precisely
what it is not.”

Smear Campaigns
Extensions of astroturfing are smear campaigns aimed at individuals. Such individuals may be
scientists who have produced study findings contrary to the current orthodoxy or who have
spoken with contrary views, but also extend to politicians, journalists and public activists.
Propaganda campaigns were established leading up to the second world war in Germany.
Goebbels’ propaganda approach yielded three general principles:
•

the larger the lie, the more people will believe it

•

a lie repeated often enough becomes the truth

•

points used to convince must be few in number and repeated persistently.
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Today these principles are frequently employed on targeted individuals.
In discussing her experience with smear campaigns Attkisson (2017) outlines several examples
of the extent PR firms will go by:
•

digging up “dirt to use against their targets.” If there is insufficient information, they will
use unproven or discredited points

•

Their message is amplified via simultaneous, relentless attacks to give the impression
there are many sources, thus numbers.

•

Opinions threatening their agenda are made controversial

•

They locate and organise seemingly qualified people to give speeches, hold press
conferences, issue position papers, write blogs, write letters to the editor, exploit social
media, serve as experts in their organised ‘think tanks’, get interviewed on TV and radio,
etc.

The largest PR company in the world in 2016, Edelman, had an income of US$854 million in
2015 employing six thousand people. Astroturf smear campaigns may be identified as
significant areas in their financial statements as “crisis and risk”, “strategic communications”,
“rapid response”, or “reputation management” (Attkisson 2017).
A variation of the above can be public shaming by social media, as has been highlighted by
Ronson (2016). This can be triggered by the victim making a casual comment as in the Don Imus
case and it be taken out of context and broadcast via social media and lead to massive abuse by
people reading the distributed quote perhaps with some accompanying comments.
Martin (2015) highlights that the shaming can be used positively as a method of rehabilitation
for those who have broken the law and hurt others. However on the negative side shame can
be debilitating for the victims who have been a focus of attack. Ronson attributes a mob aspect
to the phenomena in being part of a crowd with a common purpose of righteousness. It can
also be part of the psychological process of ‘projection’ as Martin points out where a negative
characteristic of the abusive individual is disowned through attacking the victim via the abusive
comments. Ronson points out that the togetherness in righteousness highlights a societal
attitude that everyone must conform or risk assault by the crowd.
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PR firms can be behind online newspapers such as the Richmond Standard in the US which
blends real news with the odd story on Chevron developments or community actions. Its
newsroom consists of an account executive from the PR company who is both the reporter and
editor (Attkisson 2017). It is completely financed by Chevron, a large oil company.
The vaccine debate has seen a situation where the pharmaceutical industry has for decades
marketed vaccines as critical for the population to be protected from communicable diseases.
In Australia in 2009, a citizens’ group was formed to silence vaccine critics: Stop the Australian
Vaccination Network (SAVN). As the name suggests, it was set up to campaign against the
Australian Vaccination Network which is a community based group supporting people affected
by vaccines which spoke out about the vaccine problems and the manufactured ignorance.
Tactics employed by the SAVN were primarily of denigration and harassment of the critics.
Martin (2018) analysed the situation where although very crude forms of denigration were
used by SAVN, there were continued attempts to smear the vaccine critics. Whilst never
entering into a public debate about vaccines, the SAVN tries to tie-up the AVN by complaining
to various government departments and medical organisations who then question and restrict
the AVN.
In general, there are often indicators of smear campaigns from an astroturf group or paid
industry shill. The most common trait is the various accusations: that a doctor is a ‘quack’, or
that someone is using ‘pseudoscience’, or that something is ‘science based ‘ or that ‘the science
has been settled’, or referring to the ‘weight of evidence’, or someone is a ‘crank’, or using the
word ‘pseudo’, or that people’s views represent a ‘conspiracy’.
The book “The Pesticide Conspiracy” was published in 1978 by Robert van den Bosch. Bosch
recounted case after case where scientists who documented negative effects of pesticides, had
their reputations and work attacked.
In 2019, an investigation by French prosecutors was launched into Monsanto’s alleged watch
lists which collated private information on about 200 people. Bayer, Monsanto’s new owner,
admitted they kept such ‘watch lists’ (Kresge 2019, Leverkusen 2019, Phys Org 2019, Burger
2019). Bayer indicated, for the time being, it had ceased communications with the public
relations agency Fleishman Hillard, which seems to have been involved in originating
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Monsanto's hit lists. Fleishman Hillard defended their work, in that it has been
"mischaracterized," and added:
Corporations, NGOs and other clients rightfully expect our firm to help them
understand diverse perspectives before they engage. To do so, we and every other
professional communications agency gather relevant information from publicly
available sources.
Those planning documents are fundamental to outreach efforts. They help our clients
best engage in the dialogue relevant to their business and societal objectives (Saunders
2019).
Smear campaigns are now highly organised by PR firms acting on behalf of the industry. The
resources able to be assembled by such organisations are extremely difficult to counter. When
members of the public are not familiar with the topic, these campaigns are especially effective.

Journalists As Agents In The Social Construction Of Scientific Ignorance
Journalistic involvement in the tobacco industry’s strategy has been covered well by Jon
Christensen (2008). He maintained that corporation public relations approaches “could use
journalistic values to fatally undermine public understanding and encourage ignorance in even
the most clear cut of public health cases.”
The journalistic values of objectivity, balance, fairness and free speech makes journalism
vulnerable to be used as an accomplice in the deliberate cultural production of ignorance. With
the tobacco industry deliberately trying to make the subject of health effects controversial, this
also created a natural attraction for journalistic coverage. But the tobacco industry machine
had demanded such from the journalists: Phillip Morris Corp demanded that their points be
published to newspapers, for example, if ever there were any negative news on smoking. They
set up an early warning and rapid response division which was substantially funded to keep an
eye on the media so that anything published could immediately be countered (Christensen
2008).
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In 1990, for example, Phillip Morris allocated $2.5 million for an environmental tobacco smoke
communication plan for:
•

maintaining the issue as controversial and correcting ‘misinformation’ in public and
scientific meetings, interviews, media briefings, etc.

•

science based journalist conferences,

•

publishing reports on sick building syndrome around the world.

A subsequent budget included the sponsoring of educational programs for journalists on
shortcomings of risk assessment and how to accurately report on such matters. Phillip Morris
also identified journalists and publications “opposed to government regulations that are based
on inaccurate science” (Christensen 2008). Such campaigns were supplemented with networks
of public relations consultants who monitored the press and co-ordinated letters to the editors
etc.
After studying how journalism was utilised, Jon Christensen (2008p279) concluded:
I would argue that this half century public relations war (by the tobacco industry) has
proven that these journalistic standards render journalism constitutionally unfit, in
general, to deal effectively with this kind of strategic manipulation of journalistic
standards in the service of agnogenesis.
Stocking and Holstein (2015) claim that over the last two decades it has become accepted that
scientific ignorance, like scientific knowledge, is socially constructed, as concluded in chapter 4.
Both have focused on two aspects of research on the social construction of scientific ignorance
with emphasis on the role journalists have played: through claims-making, and through the
suppression of threatening or uncomfortable science.
In attempting to further scientific knowledge and present themselves as credible investigators,
scientists regularly make claims about ignorance in their communications with other scientists.
They claim that gaps in knowledge exist, issue caveats in-anticipation of criticism, etc.
A good example of ignorance claims was when two government sponsored studies indicated
environmental damage and health effects to neighbours from large industrial hog farms in the
US (Wing 2000). In similar tactics to the tobacco industry, the North Carolina Pork Council
issued news releases and had interviews with journalists where they claimed the study
research was flawed, misleading, incomplete, “pseudo-science”, and claims that the lead
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researcher was biased, politically motivated and incompetent. None of these claims was
empirically based. Without countering knowledge of the environmental and health effects the
Pork Council simply claimed ignorance on these aspects.
Covering this issue, journalists were classified into “attitudinal clusters” by Weaver and Wilhoit
(1996) as follows:
•

The disseminator: a reporter for Associated Press simply presented one claim after the
other with the attitude that both sides of story were objectively presented. This
approach has been one of the most common over the years where equal weight is given
to both the scientists’ and industries’ claims even though the claims of science are the
most soundly studied, logical and/or independently consensus based. Such approaches
were present in the tobacco and global climate change situations. This approach is from
the blind application of journalistic practices of maintaining objectivity and the news
value of an apparently controversial issue.

•

Interpretive/investigative: a writer for editorial pages took time to assess the science on
his own. An editorial resulted that backed the scientists’ claims against the pork
industry’s claims.

•

The populist-mobilizer, seeking to give voice to audiences and set public agendas.
Manufactured scientific controversies distort public agendas by preventing proper
political debate due to the inverted and perceived scientific concerns (Weinel 2012).

•

Adversarial: a reporter believing the fulfilling of the ‘watchdog’ role involved the
distrust of both industry and academic claims. In treating the scientists claims with
scepticism the trust of the scientists’ findings was undermined thereby giving credence
to the Pork Council claims.

The effect of the above journalistic approaches assisted the Pork Industry to provide a hearing
for its ignorance claims even without any countervailing scientific evidence.
In the background of the industry efforts to suppress these scientific studies were tactics such
as (Wing 2002, Stocking 2015):
•

Criticism the researcher being sent to all levels of the university bureaucracy: from the
department head to the board of Trustees.
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•

Threatening the researcher with a defamation lawsuit.

•

Summoning the researcher for questioning by a legislative committee of the US General
Assembly.

•

Demanding a North Carolina Congressional delegation investigate the National
Institutes of Health funding for one of the scientist’s studies in an attempt to shut it
down.

•

Using the state Freedom of Information Act to gain access to questionnaire data of
people who lived around the hog farms. These people had been assured of human
privacy protection. This action tied up the research as investigators cleansed all
identifying markers.

Most of the journalists that Stocking and Holstein (2015) studied did not cover these industry
tactics. One news item appeared about the threatened lawsuit (Wagner 1999) and was
circulated by the Associated Press. An editorial appeared (News & Observer 1999) condemning
such tactics. It seems that it is preferred by media to cover new stories about new research
findings rather than the difficulties of covering these industry tactics (Clark 2006).
Stocking and Holstein (2015) suggested a number of aspects in their study covering journalists
as agents in the social construction of scientific ignorance. They felt that it had been wellestablished in the literature that ignorance is socially constructed and time was needed to
study and highlight the many ways it is constructed and the influencing factors. As previously
covered, perceptions of individual journalists can affect the reporting of the strategic ignorance
tactics. Their study also suggested that the journalists’ perceptions of the audience and their
understanding of science and how it works also can have a large influence.
In earlier work, Stocking (1999) suggested the following factors that influence journalists in
their coverage of efforts to construct scientific ignorance:
•

“individual characteristics of journalists, such as education, experience, and allegiance
to professional standards and values (journalists’ perceptions of their professional roles
operate at this level);

•

media routines, such as the balancing routine for controversial stories, but also
including routines for defining news; and
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•

organizational demands, such as the need to tailor stories to particular audiences and to
take into account advertiser and ownership pressures.” (Stocking 2015p110)

Weaver and Willnat (2012) proposed that it was likely that culture and ideology, intertwined
with ownership and politics, influence how journalists cover industry claims. There are many
examples that illustrate these effects, however examples will not be pursued here.
In conclusion, the above discussion has illustrated that journalists can be agents in the social
construction of scientific ignorance.

Fact Checking Companies
A recent trend in the media industry is for supposedly neutral fact checking companies to be
utilised by the public. An example is NewsGuard, a self-appointed internet watchdog and
arbiter selling a browser plugin that rates websites on nine criteria of credibility and
transparency. The Publicis Groupe, a global communications company, provided most of the
start-up funding for NewsGuard. Their health subsidiary, Publicis Health, has large
pharmaceutical companies as clients, such as Lilly, Abbot, Roche, Amgen, Genentech, Celgene,
Gilead, Biogen, Astra Zeneca, Sanofi, Bayer. In 2018, GlaxoSmithKline placed its $1.5 billion
media account with Publicis (Bulik 2018). It then handed over to Publicis Media the former
Pfizer Consumer Healthcare Brands worth an estimated $400 million (Bulik 2020). There is a
general lack of transparency in NewsGuard as evidenced by their decline to disclose their
revenue on the US Securities and Exchange Commission Form D filed March 5, 2018, and its
claim for a Rule 506(b) exemption which enabled an unlimited number of investors. This
contrasts with the 100% transparency they expect from the subjects of their work. NewsGuard
tries to maintain free subscriptions for its service for schools and libraries.
The extremes of fact-checking actions have recently seen some reactions from those affected.
There are two recent examples with respect to Facebook. Firstly, they had been taken to court
by television journalist John Stossel. He claimed that facebook’s fact-checkin was defamation
when it labelled his content as false, which would result in viewers to doubt its integrity.
Stossel's lawsuit related to a video he had on Facebook about the 2020 California wildfires. In
the video it was suggested that government mismanagement, rather than climate change, was
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a significant factor in causing the fires. The downplay of climate change resulted in Stossel's
video being labelled as "misleading". In the court hearings facebook representatives said that
information was censored not based on facts but opinions without verification of facts.
The second example was when Facebook censored the British Medical Journal (BMJ) over an
article that highlighted potential problems with Pfizer’s COVID jab trial. The BMJ is one of the
oldest and most respected peer-reviewed medical journals. The BMJ published a whistleblower
report (Thacker 2021) that claimed there were serious data integrity issues in the Pfizer COVID
jab trial. The article was censored by Facebook and labelled variably as either “False,” “Partly
false” or “Missing context.” The BMJ had hired an investigative reporter to write the story,
which was peer-reviewed, and legally reviewed. The BMJ had dozens of internal documents,
photos, email, and recordings, that backed up their article (Godlee 2021).
The Aspect of Reproducibility
In an effort to reproduce significant studies in the field of preclinical cancer, Begley and Ellis
repeated 53 published studies over the course of a decade. For some cases the original lab
under the same original investigators were used. But in only 6 out of the 53 cases, were the
scientific findings confirmed (Begley C, 2012, Begley S, 2012).
For one case C. Begley commented “… we re-did their experiment 50 times and never
got their result. He said they’d done it six times and got this result once, but put it in the paper
because it made the best story” (Begley S, 2012). It has been pointed out by Cosgrove, et al.
that this cherry-picking of positive data and discarding of negative trials is allowed by the US
FDA regulatory approval process for the classification of products as being safe and effective
(Cosgrove 2016).

False Advertising in Research Studies
False advertising is a term used by Carrier (2019) referring to studies where there can be
differences between the conclusions derived strictly from the design of a study and those
mentioned or intimated. This can take the form of abstracts and conclusion sections being
incongruous with the study design and/or results. The example in appendix 1 shows an
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underpowered epidemiological study with many shortcomings, but due to its abstract and
conclusion, it was used as a reference to counter claims of increased health effects when the
petrol/gasoline formulation was changed in the US.

When Knowledge Manipulation is Highlighted
There are consequences from a century of relatively unrestrained industrial development. A
book that highlighted knowledge manipulation by a number of chemical companies, ‘Deceit &
Denial’ by Gerald Markowitz and David Rosner, came to the fore when it started to be used in a
court case in the US for compensation of workers, including deaths, from chemical exposures
(Subpoena 2004). The Chronical of Higher Education (Guterman 2004p1) published an article
on the situation beginning as follows.
Lawyers representing more than 20 chemical companies have taken the unusual step of
issuing subpoenas to five peer reviewers of a scholarly book as part of litigation over the
alleged health risks of a widely used chemical compound… The book’s publishers also
received subpoenas, several months ago, to provide information about early drafts of
the book and its peer review.
The legal action was taken two years after the publication of the book’s first edition. These
actions were the chemical company lawyers attempting to destroy the credibility of the book,
its authors and the peer review process.
The book had outlined the knowledge manipulation of some chemical companies on the effects
of lead and vinyl chloride chemicals.
The chemical company lawyers enlisted help from ‘qualified’ people in their attempt to
discredit the authors. One of these was P. Scranton, director of the Hagley Museum and
Library’s Center for the History of Business, Technology, and Society and University Board of
Governors, Professor of History at Rutgers University in Camden, New Jersey. He accused the
authors of not having adequate documentation, yet the book had eighty-one pages of
footnotes and references. His main argument was in respect to the Statement of Professional
Conduct of the American Historical Association (AHA) and attempted to show they had violated
principles of historiography. Specifically, he accused that the authors “repeatedly violated the
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AHA’s and the NCPH’s [National Council on Public History] guidelines in six specific areas: I.
Integrity and Accuracy; II. Misrepresentation and Omission; III. Advocacy and
Oversimplification; IV. Inadequate Documentation; V. Qualification and Interpretation; and VI.
Professional Ethics.” (Scranton 2004). To this Roy Rosenzweig, the vice president for research
of the AHA, Professor of History at George Mason University, responded, “I’ve read the AHA
Statement on Standards, . . I see nothing in Markowitz and Rosner’s book that’s a violation of
the AHA Standards. In my opinion, the book represents the highest standards of the history
profession. Scranton should be embarrassed to make the claim that there’s an ethical violation
here as opposed to the claim that he disagrees with their interpretation” (Wiener 2005). Later
the authors were awarded the American Industrial Hygiene Association’s Upton Sinclair Award
and the New York Committee on Occupational Safety and Health honoured them for
“outstanding scholarship exposing the deadly politics of industrial pollution” as well as their
“advocacy on behalf of every person’s right to an environment and a workplace that is safe and
healthful.”
In Gerald Markowitz and David Rosner’s epilogue in the latest edition of their book Deceit &
Denial, they commented that their involvement in this case made them appreciate the value of
studying history. The ongoing media coverage of the court case had enabled the population to
realise the injustice that had affected thousands of their children. The authors relate their
sense of achievement in this regard in seeing a demonstration by mothers of affected children
outside the courthouse with banners including ‘they knew for decades.’
In another lawsuit, one of the first of its kind, a US State Department of Health applied health
prevention principles to force polluting companies to remove lead paint from Rhode Island’s
housing. This was due to the ongoing chronic lead poisoning of the state’s children. The State
argued that lead paint was a ‘public nuisance’ and an injury waiting to happen. The industry’s
knowledge of lead’s dangers was central to the case.
The State Department of Health won the case however the industry immediately launched
intense lobbying with blog posts, editorials, and articles attacking the decision. After seven
years of resultant legal wrangling, the Rhode Island Supreme Court overturned the decision by
saying that nuisance law could not be applied to such a broad environmental disaster.
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The book ‘Golden Holocaust’ by Robert Proctor (2011) followed the tobacco industry’s
manipulated knowledge of cigarette health effects to the extent that he too was asked to
appear in court, by lung cancer victims. He was forced to hire lawyers for his defence against
industry attempts to investigate his past and present research.
It has been shown by many examples through this thesis that industry has applied particular
types of ignorance to its advantage. So it is interesting to note evidence of knowledge
manipulation in considering the amount of fines that the pharmaceutical industry has
encountered on the supposedly most thoroughly studied end of the environmental exposure
spectrum: where xenochemicals are deliberately prescribed for the public: medical drugs. Just
in the US, Merck and its subsidiaries since 2000, have been fined 42 times with fines totalling
US $3,023,907,640. Some of the offences are for unapproved promotion of medical products,
off-label uses, false claims, safety violations, kickbacks and bribery, environmental violations,
foreign corrupt practices, etc. These of course are the ones that have been discovered and
successfully proven. This continues for many of these companies for example Bayer has 102
fines for similar offences in the same period (GJF 2019).
The above situation with pharmaceutical drugs contrasts with other industries which add
numerous toxic chemicals to our food, cosmetics, etc. as well as EMF to our living
environments. Apart from little, if any, testing done before exposing the public to such
environmental exposures, there are no systems to record effects, let alone the problems in
differentiating particular effects to the soup of chemicals and radiation that are now in our
living environment.

CONCLUSION
Chapter two highlighted studies on the effect of various low-level environmental exposures,
and extensive studies were found that showed many effects on health despite significant areas
of undone science. Chapter 3 considered the significant percentage of the population most
affected by environmental exposures and discussed multiple chemical sensitivity (MCS). People
with MCS are like canaries in the coal mine indicating that low-level environmental exposures
can have mild-to-incapacitating health effects. The orthodox medical system commonly
dismisses them as having psychological problems with a general attitude that low-level
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exposures do not cause any health effects. Chapter 4 then considered how the orthodox
medical system and the general public remain ignorant about environmental effects, especially
in light of the evidence in chapter 2. It was shown how industry can generate ignorance about
the effects of environmental exposure.
Part of the process of generating ignorance is manipulating knowledge. As the research
community is heavily reliant on industry’s financial support, many conflicts of interest (COI)
occur. It was shown that the source of funding has a clear effect on the results presented and
conclusions made in scientific studies. This in turn affects journal articles and regulatory
authority decisions which are normally based on industry-funded research. In addition,
objectivity was shown to be outweighed by economic, personal and social factors in journal
peer review and the retraction of incorrect articles rarely occurred.
Many examples of institutional COI were demonstrated in the major US regulatory bodies: the
CDC, FDA, NIH and EPA. These institutional COI extended through the health system, as shown
with examples of politicians, medical students, doctors and medical associations.
The strategies used in the manipulation of knowledge were also covered. Fostering doubt is
used extensively by industry as a response to negative findings about their products, while
another seen frequently is to blame the sufferer for their health condition.
Enabling the continuation of activities that affect people’s health can sometimes be achieved
by using the social “power” of the organisations involved to create ignorance of the real
situation, as happened in the case of asbestos mining.
Further industry strategies include the use of shills and smear campaigns. Industry shills can be
effective as they usually appear independent and their numbers are significant in the publicspeaking arena. Yet anyone who presents a negative view on the industry or its products might
be targeted by a smear campaign from industry-backed organisations.
Industry-commissioned PR firms can create what appear to be grass roots populist movements
in order to oppose any proposed government legislation or regulations, and the journalistic
values of objectivity, balance and fairness are often manipulated to serve industry interests.
The latest trend is for industry to back fact-checking companies for manipulation purposes.
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An age-old strategy, still very pertinent, only uses study data that supports the safety and
effectiveness of the industrial product being reviewed. This is especially the case in submissions
requesting regulatory approval. Also as a strategy, industry is prepared to pursue legal action.
This can be to debunk findings or comments by researchers or activists, thereby discouraging
others.
As this summary demonstrates, this chapter has considered how knowledge can be
manipulated and distorted by industry and government entities. The importance of generating
ignorance through knowledge manipulation is obvious for industry financial interests. The
evidence of the extensive manipulation of knowledge to create ignorance around
environmental effects on health, as shown in this chapter, further supports the central
argument of this thesis.
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APPENDIX 1: GENERAL ANALYSIS OF A PUBLISHED STUDY CONSIDERING THE
CHEMICALLY SENSITIVE PORTION OF THE POPULATION
A study funded by industry in 2000 (Fiedler) was one of the first epidemiological studies on a
chemical product to consider the sensitive portion of the population. It illustrates how choosing
the study structure and restricting end points can provide a favourable outcome for its
petroleum industry major funder: Lyondell Petroleum. It was then used as a reference to
counter claims of increased health effects when the petrol/gasoline formulation was changed
in the US.
Prior to the change in the US Clean Air Act in 1990 which required prescribed oxygenation
levels in petrol/gasoline, methyl tertiary butyl ether (MTBE) had been used as an octane
enhancer, however after the Act was changed the MTBE content was increased from 11% to
15%. After this there were some reports of health problems that were attributed to this change
(Moolenaar 1994, White 1995, HEI 1996).
The study by N Fiedler et.al. (2000) was designed as an exposure study to “compare the
symptoms, psychophysiologic reactivity, and neurobehavioral performance of persons who
reported sensitivity to MTBE and controls in response to four controlled exposure conditions:
clean air, gasoline, gasoline with 11% MTBE, and gasoline with 15% MTBE” (Fiedler 2000p753).
To their credit, they used two control groups, although too small in number to be significant, a
“self reported sensitivities” (SRS) group of 12 and a group of 19 controls who did not have any
sensitivities. For the SRS group, 800 introductory letters had been sent to interested people
responding to advertisements. From gasoline exposure these people had experienced,
combinations of headache, cough, nausea, daytime sleepiness, burning sensation in nose or
mouth, losing balance or dizziness, difficulty concentrating. These were then filtered down to a
group of 12. The control group, from 287 applicants, were also filtered the same as the SRS
group as below:
…individuals with any of the following medical conditions were excluded from
participation: neurologic disease or history of brain injury, significant exposure to
neurotoxicants, stroke or cardiovascular disease, serious pulmonary disease (e.g.,
asthma), liver or kidney disease, serious gastrointestinal disorders, nasal polyps, nasal
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surgery, sinus disease, chronic fatigue syndrome, multiple chemical sensitivities, or
major psychiatric disorders including psychoses, bipolar disorder, alcoholism, or drug
abuse. Smokers and pregnant or lactating women were also excluded, as were
individuals taking beta and alpha blockers, anxiolytics, antidepressants, and steroids
(Fiedler 2000p754).
The testing was done in a controlled environmental facility with blood levels of MTBE and one
of its metabolites, tertiary butyl alcohol (TBA), measured before and after each exposure of 15
minutes. The exposure tests were separated by approximately one week. A symptom
questionnaire was filled in immediately before and after each double blind exposure test.
During the exposure the participant was occupied by
…a computer monitor, where a vigilance task randomly displayed bars on the screen
and a tone sounded occasionally to maintain the subject's attention. The subject was
instructed to keep a mental count of the bars and then report the total number when
asked at the end of the experimental session (Fiedler 2000p757).
The study concluded:
Despite increased symptoms in response to gasoline with 15% MTBE, SRSs did not show
any concomitant decrements in simulated driving performance tests, and did not
manifest any significant psychophysiologic responses with exposure. Furthermore, the
present study did not support a dose response to MTBE exposure nor the specific
symptoms associated with MTBE that were suggested in previous epidemiologic studies
(Fiedler 2000p762).
So essentially the study pointed out that even for the sensitive portion of the population, the
increase from 11% to 15% MTBE did not present increased driving risks nor significant
psychophysiologic effects to counter the prior studies which attributed health effects.

There are many shortcomings of the study in coming to such a conclusion as well as the
incorrect perceptions that would be marketed to the public. Many of these shortcomings were
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referenced by the authors in their discussion section as if they were quite aware of them in the
extrapolation they had done to achieve a favourable conclusion for their sponsor.
•

People with MCS were excluded from the SRS group. Some people with MCS can
have very quick severe reactions to exposures, even within minutes from exposures
as was the case here which showed mild reactions. Having said this, it would have
been dangerous, even life threatening, to have exposed people with MCS to these
fumes so from this viewpoint it is understandable to exclude them.

•

Further to the above, sensitive people in general can have varied reaction times up
to hours or days after, especially if they encounter another environmental exposure
shortly after, such as a lady wearing strong perfume in a car/lift/small room. An
exposure to just one chemical is rare today.

•

A comment was made that “neither SRSs nor controls were able to distinguish
whether MTBE was present at 11% or 15%; and a majority of both groups thought
MTBE was present when they were exposed to gasoline only” (Fiedler 2000p761).
This is not surprising as most people would not know what MTBE vapour smelled
like on its own let alone mixed with the many components of gasoline. For the study
to then pick up more health effects from the 15% MTBE than the 11% content by
self-reporting is counter to the safety of the higher content gasoline. This is first
admitted in the first part of the conclusion but is then glossed over by the last part
of the conclusion as quoted above.

•

MTBE has become increasingly present in the environment and it is pertinent to
note that it was present along with one of its breakdown products tertiary butyl
alcohol (TBA), in the blood of all participants before being exposed in the controlled
environment for the tests. This should have raised a concern due to its significant
toxicity from inhalation and links with cancer (Franklin 2001). A mention was made
of this in the discussion however was dismissed as simply “suggesting a heightened
sensitivity”.

•

Other than the blood tests for the two chemicals of concern, there were no other
pathology results reported.

•

MTBE breaks down differently at atmospheric conditions such as filling the fuel tank,
and after combustion. The study considered one of the breakdown products at
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atmospheric conditions, tertiary butyl alcohol (TBA), but did not measure the other
major breakdown product: formaldehyde from oxidation of evaporative emissions
or tailpipe emissions of unburned fuel. The addition of MTBE to fuels has increased
the formaldehyde warm motor emissions from tailpipes by 12 to 13% (Burns 1995,
Kirchstetter 1999). This by-product therefore becomes important for a driver in busy
traffic and is well known for its high toxicity. No tailpipe gas compositions were
tested for.
•

There was no comment that compared the exposure concentrations used in the
experiments to allowable weighted average or maximum ceiling levels. The
concentrations of the exposures were not determined which is unusual for a study
based on exposures to chemicals.

•

It is suggested that the SRS group did not contain people that were very chemically
sensitive. Although the study clearly excluded those with MCS, quite a significant
percentage of the population either are not aware of MCS as a health condition or
are in the broad group that is in the transition between MCS and a healthy person.
The lack of sensitivity is shown by the following statement in the study. A person
close to having a condition of MCS even after a few minutes of exposure to gasoline
would experience very severe, even life threatening conditions.
Despite increased symptoms during exposure to gasoline with 15%
MTBE, SRSs were not impaired relative to controls in overall performance
of a driving simulation task, nor did they show significant
psychophysiologic responses early or late in the exposure period. Thus,
controlled exposure to gasoline with 15% MTBE, while producing more
symptoms, did not cause impaired performance or psychophysiologic
changes.

The above statement indicates that their selection process had been toward the
least sensitised end of the spectrum.
•

Further to the above point, and to their credit, the authors acknowledge “the
understandable reticence of affected individuals to undergo exposure to the
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chemical of concern” and later, “those most sensitive to MTBE may have been least
likely to volunteer for an exposure study. This self-selection bias could partially
explain the present findings”. This is the pertinent point that anyone with chemical
sensitivities would avoid such exposures and never have applied to be a test subject
in the first place.
•

Health effect questionnaires were completed immediately after each test and the
computerised assessment of the psychophysiological aspects for driving capability
were done during the exposures. As one may drive for one to two hours at a time,
any effects at another later time would have been missed.

•

Further to the above point, if the study simulates a person filling their car with fuel,
this is far removed from that person then getting in their car and driving in heavy
traffic and being exposed to the combustion products if their windows are down or
the air conditioner draws in air from the outside (not recirculated). Yet the study
conclusion and the abstract are written as being more generalised giving the
impression that the 15% MTBE mixture does not in general, and for sensitive
people, have detrimental effects. The conclusion and abstract conflict with the
authors’ admission at the end of their discussion:
Finally, it is also possible that use of longer exposure durations or
exposure conditions that reflect ongoing exposure while driving may
have shown greater effects on performance. For example, anecdotal
reports indicate that SRS subjects reported symptom exacerbation while
driving in traffic where exhaust emissions are prevalent. The latter could
not have been completed in a CEF study because of the high levels of
carbon monoxide in the exhaust and the complex composition of exhaust
in the atmosphere, (e.g., fresh versus aged exhaust that includes
particles and gases).

•

The comment in the discussion section: “Although SRSs also reported more
symptoms than controls when exposed to gasoline with 15% MTBE relative to
gasoline alone, this difference was not statistically significant”. This is most part
irrelevant to the sensitive population as their heightened sensitivity can be triggered
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by a combination of chemicals such as in gasoline. No clear tabulation of the
reported symptoms was presented.
This industry funded study was one of the first epidemiological studies on a chemical product
to consider the sensitive portion of the population and for this it is commendable. It illustrates
an impractical and ethical difficulty in trying to include a truly sensitive group of chemically
sensitive people. From the industry-funded perspective it shows a tailored study structure,
restricted results, and use of endpoints to provide a favourable outcome for its funder. Its
conclusion is surprising considering the discussion section in the paper, which shows that the
scientists involved were aware of the study shortcomings.
While being an underpowered epidemiological study with many shortcomings, the study, due
to its abstract and conclusion, was used as a reference to counter claims of increased health
effects when the petrol/gasoline formulation was changed in the US.
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Chapter 6
Conclusion
This thesis has focused on the area of chemical and radiation exposures from industrial and
commercial products. As a broad area of study, it was not possible to define or analyse all
environmental influences let alone all the mechanisms involved. This thesis showed that the
modern living environment subjects everyone to millions of non-natural, manufactured
chemicals. Although orthodoxy regards many exposures as low level, they can still have impacts
as both continual exposures and bioaccumulation over long periods of time magnify health
effects. Since there are myriad real-life exposures and stressors, studying each environmental
exposure separately has little real-world relevance. The complicit medical system, influenced
by the ignorance manufactured by the pharmaceutical/chemical industry, has become a tool to
promote public ignorance around these issues.
Personal, deliberate environmental exposures from diet, alcohol, smoking, recreational drugs,
etc. have not been considered in this thesis. Instead, exposures about which the public is
generally ignorant, or where they have no choice in their exposure, have been the focus.
The condition of multiple chemical sensitivity (MCS) was used in this thesis as a key health
condition showing health effects from environmental exposure. No attempt was made to
undertake specific analyses of events or occasions of divergent views in respect to MCS
sufferers; these are available in the references cited. Consideration of the variation in medical
paradigms over time was also not pursued, because the paradigmatic approach to chemical
sensitivities (as promoted by industry) has been much the same over the last century. Further,
instead of substantiating the argument of the thesis by extrapolating from a small number of
detailed analyses, extensive evidence from the literature was used to support the work.
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SUMMARY OF CHAPTERS
Chapter 2 illustrated the considerable evidence showing links between environmental
exposures and human health conditions, especially chronic diseases. In contrast to an orthodox
approach, the chapter considered the effects of low concentrations of xenochemicals and
radiation in the environment, rather than higher levels like those allowed in the workplace.
The chapter found that many published studies indicating the importance of exposures have
been relatively neglected in scientific circles, where many research findings are ignored or
dismissed.
The orthodox medical and health system has not explained the causes of many chronic health
conditions, let alone their increasing incidence. At best, it picks up the symptoms when the
body is heading down the track of a chronic health condition, which usually initiates a
pharmaceutical treatment of such symptoms. Root causes from exposure to industrial
products, technology or pollution releases can be linked to many chronic conditions. These
effects, however, are usually not short term, but medium to long term (e.g., cancers can have a
lead up period from initiation, of up to 20 years).
Yet the public remains generally ignorant of environmental effects on health. It’s almost blind
faith in the orthodox regulatory and medical systems is the main contributor to such ignorance.
With the health -- or rather the sickness -- industry projecting to the public that
uncompromising science-based approaches are being employed, that ignorance is reinforced.
This also applies to the practitioners of orthodox treatments themselves. The latest trend is to
apply evidenced-based approaches or a meta-analysis of published studies, yet most
practitioners have little time and awareness to recognise industry-backed studies that can be
designed to negate independent studies that find environmental effects. It was shown that an
evidence-based or meta-analysis approach needs to assess shortcomings and inconsistencies
rather than simply accepting a study’s conclusions. Furthermore, the evidence-based approach
has stifled doctors’ ability to use what they themselves can learn through observation and
experience.
In researching the environmental effects on health it becomes clear that industrial products,
pollution and technology are prime contributors. It is ingrained in society that everyone
benefits from technological development, yet the perceived higher living standards come at a

514

great price long term. The development of industrial products and technology has the main aim
of making money: a company’s focus is the bottom line of the balance sheet, providing an
incentive to dismiss any perceived health effects as insignificant or low risk. No new product
development within industry wants to be bogged down in years of studies around possible
health effects.
The beginning of chapter 2 offered examples of many technological developments which have
led to unexpected environmental and health problems or disasters. In all those development
“advances”, the regulatory authorities did not take actions to prevent such problems, but
simply assessed and “controlled” the perceived risks to reduce the exposures of each individual
chemical as if it was the only focus. The disasters resulting from the introduction of these
technologies were not the risks that regulators, policy makers and health authorities had
originally identified. The originally considered risks related to the perceived hazard to be
controlled to reduce exposure, or to a complicated calculation of health or economic risks. The
general lack of understanding of the consequences of many technological developments
outpaced the perceived advantages of the technology and resulted in the public living in a
constant state of risk. The few studies that were originally performed served to legitimate the
new technologies and ultimately became incapable of ensuring public safety. These studies
were also done in isolation, then their results were applied to hundreds of thousands of
xenochemicals. There are now established background levels of many chemicals such as
dichlorodiphenyltrichloroethane (DDT), p,p’-dichlorodiphenyldichloroethylene (DDE), bisphenol
A (BPA), glyphosate and poly-fluoroalkyl substances (PFAS), in locations from Mt Everest to the
deepest parts of the ocean.
A significant health condition caused by environmental exposures exists, which by some
estimates affects up to 27% of the population: multiple chemical sensitivity (MCS). This
condition was explored in chapter 3. Many MCS sufferers can feel an immediate health effect
from exposures: an exposure that would not affect most people – e.g., to perfumes --sees mild
to debilitating effects in MCS sufferers. The illness is clearly epigenetic as these people had
usually led normal lives until, through repeated low-level exposures or one significant
exposure, their body systems suddenly left them chemically sensitive. Sufferers establish clear
links between their condition and many environmental exposures, realising that by avoiding
such exposures they can achieve improved health. It is not simply an academic argument
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requiring many studies to establish cause and effect, rather one of the observation, consistency
and experience of the patients themselves. MCS is a key illness that this thesis has used to
illustrate environmental effects on human health.
Since MCS sufferers react to different exposures in different ways and with different
intensities, and possibly in multiple organs, the complexity and absence of clear pathology
make it complex to establish diagnostic criteria. Furthermore, the overlaps of this condition
with others such as chronic fatigue syndrome (CFS), chronic inflammatory response syndrome
(CIRS), or electromagnetic hypersensitivity syndrome (EHS) sees orthodox medicine poorly
equipped to deal with such an illness. Even concepts of individual sensitisation and
environmental triggering are not in the vocabulary of most doctors. As these aspects are
different to conventional diseases, sufferers cannot be “normalised” and the problem is
perceived to be with the individual rather than the environment they are exposed to. Since
MCS cannot fit into orthodox models of illness and standard diagnostic criteria, it is usually
written off with a psychological diagnosis. Strangely though, psychological conditions do not
usually have clinical signs for diagnosis either. The orthodox treatment of these conditions
usually involves the prescription of low-level xenochemicals, in the form of medications,
although this occurs in these people’s cases due to the non-belief that low-level xenochemicals
can have health effects.
Added to orthodox medicine’s lack of recognition of MCS as a legitimate illness, is the industry
desire to discredit it. Recognition of an illness that clearly shows health effects from industrial
products and technology is not welcome. Industry produces ignorance on MCS that in turn,
aided by a neoliberal approach, influences governments and society.
It is a human trait for a majority to trivialise a problem experienced by a minority: the victims
are blamed for their problem and metaphorically “cast out”. This has occurred with asthma, for
example, failing to make any link with the environmental exposures possibly having subclinical
effects on many other people, e.g., loading up their immune system to suppress similar effects.
Childhood asthma has also substantially increased, increasing to one in three over the last four
decades, but it continues to be regarded as a problem for this growing minority only. However,
the links with effects from environmental influences are becoming more extensive. One only
needs to consider the myriad of other allergic reactions to food contents, air pollutants, etc.,
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yet they are not linked to a logic that could indicate that environmental influences may also be
an initiator of the increase in incidence for many of other unexplained diseases. In this vein,
MCS may be a key, not for recognising the condition itself as a group of genuinely unhealthy
people, but that the “normal” environment itself is unhealthy and that MCS is simply a
condition, a canary in the mine, that signals danger.
In considering epigenetics and non-monotonic dose responses to endocrine disrupting
chemicals which can affect future generations, serious research should be conducted into MCS
and environmental effects in general, as a matter of utmost urgency. But to understand why
there is no alarm, chapter 4 considered some types of ignorance on these concerns fostered
and generated by industry.
That chapter illustrated how “undone science” was used by industry to foster various forms of
ignorance in many areas. Industry focuses on the desired areas of knowledge that benefit their
products. Undone science is perspectival however, due to the inherent differences over the
importance of getting such research done. It can also represent a structured absence due to
social inequality which determines which areas of research are to be funded. It can also later be
used to industry’s advantage as a delaying tactic when undesirable aspects of their products
are highlighted: a common argument is that insufficient studies have been done to prove any
detrimental effects. It can take many years of research to accumulate proof sufficient to satisfy
companies.
Chapter 4 showed that when a company realises, from its own research or evaluations, that
there will be health consequences of their new development, this usually creates an incentive
to manufacture ignorance. The net result of such actions is the creation of ignorance for the
general public as well as regulatory authorities. This effectively keeps the products on the
market. Detrimental product-study results are brought into doubt by highlighting contrary
decisions or results through government committees, think tanks, and all types of media
including scientific journals. Chapter 5 then considered how knowledge can be manipulated
showing how the industry use of doubt makes use of epistemological scepticism of scientific
activity and research results. It was also shown that a common approach of the medical and
health orthodoxy is blaming the victims.
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The regulatory practice of extrapolating data using rationalised selective ignorance was
illustrated, e.g., in the US EPA’s analyses of soil contamination post-Hurricane-Katrina. This
highlighted a common practice of making gross assumptions in risk assessments of
contaminated sites, due to undone science. The assumptions effectively cannot be seen by the
public once the reports are issued.
Introduced in this thesis was a reversible form of ignorance that can be seen in many
situations. Termed “aggregated ignorance”, it was seen from one perspective as a tool for the
progressive dismissal of many chemical exposures. Each xenochemical is considered on an
individual basis, ignoring combined effects, potentiation and synergism in the real world.
Furthermore, health effects may be selectively chosen for study, ignoring hundreds of other
effects such as endocrine-system disruption, may be considered only. Each xenochemical can
then be progressively dismissed as causing any significant effects. In the alternative
perspective, aggregated ignorance combines severe health effects with negligible health effects
in an averaging effect. This avoids revealing the effects of exposure to specific chemicals,
individually or in groups, that may be present in certain geographical locations, population
groups, etc. This dilution process can then show that exposures are not a concern.
It is not difficult to argue that a significant percentage of the population has been, and is being,
severely affected by various environmental exposures. This can occur gradually over the long
term, or occur over a short period (as with chemical spills/disasters). While various forms of
ignorance originating from industry could explain how much has been initially allowed to occur
before a disaster or major problem happens, there must be people involved in the industry and
government regulators who can see the public potentially or gradually being affected. Another
form of ignorance was therefore considered: criminal ignorance. The morality of employees in
organisations involved in the deliberate generation of ignorance has been compared to
delinquency. Furthermore, it was shown that powerful organisations can evade moral and legal
reactions. Such power and influence can shape the actions of supposed perpetrators, influence
social reactions, evade or censor known or growing public health problems, or, by
manufactured ignorance, reframe the morality of the actions themselves. State denial was also
covered, where the public representatives of states try to refract, reframe and hide knowledge
of illegal and detrimental actions.
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Following chapter 4, discussing the various forms of ignorance employed by industry, this thesis
then considered how knowledge was manipulated. A funding effect was demonstrated on the
outcome of scientific studies, which then affects the outcomes of evidence-based medicine and
meta-analyses that are considered the cornerstones of the scientific method. The peer-review
process was found to be ineffective, particularly in journal articles and journals were unwilling
to issue retractions for articles they know were incorrect. The use of shills or groups of experts
or citizens secretly associated with industry to influence the public was also discussed, as was
the use of public relations firms to create grassroots populist approaches and manipulate
media.
Smear campaigns, another common strategy, have been applied to prominent people who may
speak up against an industry interest, which can range through to legal actions.
Conflicts of interest were also demonstrated in the US regulatory bodies, politicians, medical
students, doctors and medical associations.
From this chapter summary, it can be seen that there is ample evidence to substantiate that:

Environmental exposures can have significant effects on people’s health but industry, via
undone science and the generation of ignorance, suppresses much potential knowledge about
these effects. The orthodox medical system and government contribute to, or do little to
oppose, this process.

LIMITATIONS
A limitation to this research was that it concentrated predominantly on the situation in the
United States, due to the largest chemical and pharmaceutical companies being based there.
Thus their effects were more pronounced there. However many other countries, like Australia,
appear to have simply fallen in line with the American example. This is evidenced by the same
products being allowed to be sold in those countries despite sometimes alarming concerns.
It is unfortunate that through studying undone science and the generation of ignorance, the
cracks in generally accepted models of the scientific approach have become more pronounced.
These include the distortion of scientific studies via the funding source, the ineffectiveness of
the peer review and journal publishing process (especially on emerging diseases) and the
519

resulting, distorted evidenced-based medicine approach which uses those published articles at
face value. All study approaches considering the environmental effects on health that were
found in this research had been influenced by industry.
A thesis about undone science and ignorance generation is itself based on current knowledge
and known unknowns. Despite my extensive survey of research, if there are unknown
unknowns then my assessment will become subject to these eventually becoming known. For
example, the condition of MCS has been explained as not just one consistent condition but a
group of similar, environmentally related conditions, precipitating in different ways and
intensities in each sufferer. There does not appear to be a clear, simple mechanism involved.
However it remains possible, with future studies, that some common mechanism may link
everything together, for example, one of the millions of viruses, fungi or parasites that are yet
to be documented and defined.

FUTURE STUDIES
There are many directions for future studies in this area. During my investigation, the
shortcomings of the regulatory system became obvious and one could have proposed that it
was not adequately protecting the public: this needs attention as a clear matter of public
protection.
Other topics that I examined were shaken baby syndrome and sudden infant death syndrome
(SIDS). These tragic conditions are subject to considerable undone science and evidence of
ignorance being generated. Psychological conditions such as depression and attention deficit
hyperactivity disorder (ADHD) were found to be areas where orthodox (paradigmatic)

approaches were present and selective ignorance was being displayed by the health and
medical systems. In addition, there are the many examples of everyday products, of which only
a few were appeared in this thesis, where the industry’s generation of ignorance sees the
public blissfully unaware of the health consequences of their use. This extended through to the
food produced through modern processes, which link to the direction in which farming
methods have headed over the last century. Agriculture is focused only on pest resistance,
yield and appearance for selling, with no weighting or focus on the resultant effects on human
health.
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The consideration of ignorance in its many forms in chapter 4 and the manipulation of
knowledge discussed in chapter 5 have helped explain the many facets of the complex topic
covered in this thesis. In so doing, the generation of ignorance in our society becomes an
important consideration with respect to industry and government actions overall. It becomes a
tool to be applied to other social issues such as climate change, vaccine effectiveness, COVID
and farming sustainability. If the public were more aware of the concept of the intentional
generation of ignorance, general attitudes could change on many issues. However due to the
generation of ignorance, the public remains insulated from even questioning many situations
since in the first instance they are deceived by the lack of information. Many people, for
example, have the utmost respect for a doctor’s individual opinion and will not even question
it.
As seen from the above, there are almost limitless areas for future research.

IMPLICATIONS AND WAYS FORWARD
The increasing rates of chronic diseases, through to even cancer rates in children do not have
any established causes. Yet as shown in chapter 2, there are many environmental effects that
can be clear causal contributors. The delayed effects, as well as continuing exposures in
subsequent generations, are a serious concern. The high toxic loads and radiation exposure
during conception and early pregnancy produces compounding effects for each generation.
Endocrine disruption from many environmental effects is particularly concerning; it has
implications for reduced fertility and is consistent with declining fertility worldwide.
Big money is being made from sickness. Pharmaceutical companies profit directly from the
sickness industry and chemical companies have been shown to be more concerned with selling
new products than the health effects that may result from them. It is to industry’s advantage to
maintain the current trends, and hence to create public ignorance. With the orthodox medical
system taught from the start to treat symptoms and to be virtual drug outlets, the medical
system is ignorant of their ignorance. The regulatory capture by industry, repeatedly shown
throughout this thesis, sees the fox being put in charge of the hen house.
It would be easy to say, as Nishtar (2018) does, that more robust laws and regulations are
needed to prevent harm. However this thesis has illustrated how governmental departments
have repeatedly disregarded existing regulations and public health protection through industry
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capture and employee conflicts of interest. The orthodox health and medical system, fully
influenced by the interests of the pharmaceutical industry, is doing little to address this
situation.
In his recent book The Triumph of Doubt: Dark Money and the Science of Deception, Michaels
suggests that scientific studies be paid through or by attorneys who act for a client. Also, that
there be full disclosure of conflicts of interest in journals, in public comments on rulemaking
proposals, and editorials. Those scientists evaluating health effects from products must be
unconflicted and favour transparency over confidential industry data. Furthermore, litigation
process discovery documents on safety should be publicly available (Michaels 2020).
If an adequate regulatory system were operating, then – at a bare minimum -- restrictions
similar to those proposed by Krimsky (2014p248) should be present. This would disallow:
(1) chemicals that bioaccumulate in the body;
(2) synthetic chemicals that attach to hormone receptors;
(3) synthetic chemicals that leach into food in quantities that are hazardous to test animals;
(4) synthetic chemicals that interact with important human biochemical pathways;
(5) synthetic chemicals that cross the placenta and expose the foetus.
Radiation (ionising and non-ionising) restrictions should be in place that provide rights to
people not to be exposed rather than allow based on heating body cells (by one degree
centigrade) ignoring all other effects. A human right should be in place: a right not to be
poisoned or receive radiation.
It is an injustice that companies can avoid their managers, directors and shareholders taking
individual accountability. If an individual poisoned or otherwise detrimentally affected the
health, or caused the premature death of another person, they would be imprisoned, yet there
are so many examples where thousands of people have been detrimentally affected by
company products and no-one is individually accountable: it’s just a matter of the company
paying the fine. This is especially prevalent with pharmaceutical drugs and vaccines but applies
to many chemical products (see discussion in chapter 4 on compensation cases from Roundup
exposure and localised disasters). Yet all decisions for company actions are made by individuals
within the company’s management. Any affected people are left to carry out the undone
science to prove that the chemical exposures caused specific effects in a court of law.
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If such a human right not to be poisoned or receive radiation was recognised in law, and more
accountability was legally required of company management, then quite a different society
would evolve.
It was mentioned in chapter 4 that it is not only a case of imparting knowledge to the public to
awaken them to environmental effects, but that the neutralisations and normalisations
surrounding the potentially unethical actions of those in power need ceremonial and collective
denouncement. Even with climate change, there has been a deliberate lack of
acknowledgement and action by those in power, despite public awareness of the issue. The
production of ignorance, while being a main tool, may merely be one of many tactics applied by
those in power over time. Once the extent of environmental contamination, background levels
and their health effects are realised and finally acknowledged, will they say, as seems to be the
case with climate change, that the public must simply ‘live with it’?
The most promising driver of a paradigm shift on the issue of environmental effects on health is
the public’s gradual awareness of the situation. Change can be initiated by consumers sending
economic incentives for industry to adopt non-toxic products and processes, zero waste, green
chemistry, cradle to cradle production, product stewardship, and for the public searching for
knowledgeable practitioners, etc.
Rather than the public needing to understand the technicalities of how environmental
exposures affect health, they can simply be aware of the concepts of undone science and the
creation of ignorance. This is far easier for the public to grasp and to begin to realise how the
present situation has occurred and is maintained. Members of the public are unlikely to be
interested in the complicated technical explanations of how the biological effects of various
technologies can be dangerous. I have found when trying to talk about this subject that most
people glaze over after even the first few technical terms. I hope that introducing the basic
concepts of undone science and ignorance, with simple examples, will help people more easily
initiate questioning and be interested in looking further for another side of the story.
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